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The e f f e c t s  o f  dec iduomata  (DCRs) on o v a r i a n  p ro g e s te r o n e  p r o d u c t i o n  
near  the  end o f  pseudopregnancy (PS) and the  r e l a t i o n s h i p  between p r o ­
ges te ro ne  le v e l s  and the  t e r m i n a t i o n  o f  l u t e a l  hyperemia in  hamsters 
w i t h  and w i t h o u t  DCRs were i n v e s t i g a t e d .  In a d d i t i o n ,  serum le v e l s  o f  
FSH, LH, p r o l a c t i n  ( PR L ) , e s t r a d i o l ,  and p r o s t a g l a n d i n  ?2(x (PGF) were  
measured by radio immunoassay on the  days a s s o c ia te d  w i t h  th e  t e r m i n a l  
d e c l i n e  o f  p rog e s te ron e  in  pseudopregnant  hamsters t o  d e te rm ine  the  
e f f e c t  o f  DCRs, i f  any ,  on l e v e l s  o f  these  hormones.
C y c l i c  female  hamsters were  s t e r i l e  mated to  induce PS on the  even­
ing  o f  p r o e s t r u s  a t  2100 h rs  (day 4 o f  c y c l e ) .  E i g h t y - t h r e e  t o  89 hrs  
l a t e r  a l l  pseudopregnant  females  were  a n e s t h e t i z e d  by a s i n g l e  i n t r a -  
p e r i t o n e a l  i n j e c t i o n  o f  Nembuta l ,  f i f t y  were s u b je c te d  t o  b i l a t e r a l  
u t e r i n e  t rauma to  induce DCRs by sewing th r e a d  loops i n t o  each u t e r i n e  
h o r n ,  and f i f t y  were used as n o n t ra u m a t i z e d  c o n t r o l s .  Blood f rom pseudo­
p regn an t  c o n t r o l s  under Nembutal a n e s th e s ia  was c o l l e c t e d  f rom the  r i g h t  
o v a r i a n  v e in  near  i t s  c o n f l u e n c e  w i t h  the  pos tcava  a t  e i t h e r  132, 138, 
144, 150 o r  156 h rs  a f t e r  s t e r i l e  m a t i n g ,  and o v a r i a n  venous b lood  f rom 
t r a u m a t i z e d  hamsters was c o l l e c t e d  a t  e i t h e r  156, 162, 168, 174 o r  180 
h rs  a f t e r  s t e r i l e  m a t in g .  Im m e d ia te ly  a f t e r  b lood  c o l l e c t i o n  the  l e f t  
o v a r y  in  s i t u  was in spec te d  f o r  the  presence o f  hyperemic  c o rp o ra  l u te a  
and each s i t e  o f  u t e r i n e  t rauma was examined g r o s s l y  f o r  DCRs. Th e re ­
upon,  3-5 ml o f  b lo od  was c o l l e c t e d  by c a r d ia c  p u n c tu r e  f rom the  l e f t  
v e n t r i c l e .  Serum o b ta in e d  f rom a r t e r i a l  b lo o d  was assayed f o r  LH, FSH, 
PRL, and PGF. Serum c o l l e c t e d  f rom o v a r i a n  venous b lo od  was assayed 
f o r  p ro ge s te ron e  and e s t r a d i o l .
The presence o f  DCRs in  pseudopregnant  hamsters de layed  the  o n s e t  o f
v i  i i
d e c l i n e  in  o v a r i a n  p ro g e s te ro n e  p r o d u c t i o n  by one f u l l  day ,  w h ich  i n d i ­
c a te s  an a n t i l u t e o l y t i c  e f f e c t  o f  d e c id u a l  t i s s u e .
The t e r m i n a l  d e c l i n e  in c i r c u l a t i n g  p ro g e s te r o n e  o c c u r re d  a b r u p t l y  
o v e r n i g h t  in  bo th  groups and was synchronous  w i t h  t e r m i n a t i o n  o f  l u t e a l  
h y p e re m ia .
The on se t  o f  the  t e r m in a l  d e c l i n e  in  p ro g e s te ro n e  s e c r e t i o n  was 
n o t  im m ed ia te l y  preceded o r  accompanied by observed  decreases  in  serum 
l e v e l s  o f  hamster  l u t e o t r o p i c  hormones,  FSH and PRL. However,  PRL 
le v e l s  may have been a l t e r e d  by o p e r a t i o n a l  s t r e s s  and Nembutal  a n e s th e ­
s i a .  P r o v i d i n g  t h a t  the  serum PRL l e v e l s  a re  v a l i d ,  l u t e a l  r e g r e s s io n  
in pseudopregnant  hamsters w i t h  o r  w i t h o u t  DCRs canno t  be e x p la in e d  by 
w i t h d r a w a l  o f  l u t e o t r o p i c  s u p p o r t  f rom th e  p i t u i t a r y .
D u r in g  the  p h o to p e r io d  im m ed ia te ly  p re c e d in g  l u t e a l  r e g r e s s io n  the  
mean p ro ge s te ro n e  l e v e l  was h ig h e r  in  hamsters w i t h  DCRs than in  hamsters 
l a c k i n g  DCRs.
High  serum PGF le v e l s  6 -12  h rs  p r i o r  t o  the  o n s e t  o f  t h e  t e r m i n a l  
d e c l i n e  o f  p ro ge s te ron e  in  pseudopregnant  hamsters l a c k i n g  DCRs sugges t  
t h a t  PGF i s  r e l a t e d  t o  l u t e o l y s i s .  In hamsters w i t h  DCRs, serum PGF 
l e v e l s  d id  no t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2k h r  o b s e r v a t i o n  
p e r i o d ;  however,  the y  m ig h t  w e l l  a ccoun t  f o r  l u t e o l y s i s  s in c e  they  were 
n o t  a t  b a s e l i n e  l e v e l s  f o r  PS a t  the  onse t  o f  l u t e o l y s i s .
Serum LH le v e l s  in  pseudopregnant  hamsters w i t h  DCRs w ere  low and 
d i d  n o t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2k h r  o b s e r v a t i o n  p e r i o d .
Serum LH l e v e l s  o f  hamsters l a c k in g  DCRs peaked d u r i n g  the  o n s e t  o f  
l u t e a l  r e g r e s s io n  and re tu r n e d  t o  b a s e l i n e  the  f o l l o w i n g  m o rn in g .
Serum PRL le v e l s  o f  pseudopregnant  hamsters w i t h  and w i t h o u t  DCRs 
f l u c t u a t e d  s i g n i f i c a n t l y  d u r i n g  the  2k h r  o b s e r v a t i o n  p e r i o d .  I t  i s
i x
l i k e l y  t h a t  a d a i l y  rhythm o f  serum PRL le v e l s  e x i s t s  in  pseudopregnant  
h a m s te r s .
DCRs had no e f f e c t  on o v a r i a n  venous e s t r a d i o l  l e v e l s  u n t i  1 the  
morn ing  a f t e r  l u t e a l  r e g r e s s io n  and a t  t h a t  t im e  e s t r a d i o l  l e v e l s  were  
h i g h e r  in  hamsters  w i t h  DCRs. Th is  p o s t r e g r e s s i o n a 1 r i s e  in o v a r i a n  
venous e s t r a d i o l  may be a s s o c i a t e d  w i t h  o v u l a t i o n .
INTRODUCTION
The f a c t  has been known f o r  many ye a rs  t h a t  t r a u m a t i z i n g  the  u t e r i n e  
endometr ium o f  r a t s  and hamsters under a p p r o p r i a t e  c o n d i t i o n s  r e s u l t s  in  
a d i f f e r e n t i a t i o n  o f  e n d o m e t r i a l  c e l l s  t h a t  become a deciduoma (DCR). 
E r s h o f f  and Deuel (19*+3) showed t h a t  dec iduomata  (DCRs) in  r a t s  p ro lo n g  
th e  d u r a t i o n  o f  pseudopregnancy (PS) t o  t h a t  o f  pregnancy (21 days)  as 
ev idenced  by postponement o f  p s y c h i c  e s t r u s .  S ub s e q u e n t l y ,  Olsen e t  a l .  
(1951) found t h a t  the  degree o f  p r o l o n g a t i o n  o f  PS in  r a t s  i s  dependent  
on the  amount o f  d e c id u a l  t i s s u e .  In h am s te rs ,  on the  o t h e r  hand,  the  
d u r a t i o n  o f  PS (9 days) is  no t  s i g n i f i c a n t l y  a f f e c t e d  by massive  DCRs 
(Kent  and A t k i n s ,  1959).
The f u n c t i o n a l  l i f e  span o f  c o rp o ra  l u t e a  (CL) o f  PS i s  p ro longed  
in  r a t s  w i t h  DCRs as ev id enced  by p e r s i s t e n c e  o f  e l e v a t e d  l e v e l s  o f  
p ro ge s te ro n e  in p e r i p h e r a l  serum (Pepe and R o t h c h i l d ,  197*+) and in  
o v a r i a n  venous plasma (Hash imoto  e t  a l . ,  1968).  These re se a rche rs  
r e p o r te d  t h a t  p ro g e s te r o n e  l e v e l s  began t o  d e c l i n e  on day 9 o f  PS in 
r a t s  w i t h o u t  DCRs and on day 16 o f  PS in  r a t s  w i t h  DCRs.
In pseudopregnant  hamsters w i t h  DCRs l u t e a l  hype re m ia ,  u s u a l l y  con­
s id e r e d  an i n d i c a t o r  o f  f u n c t i o n a l  CL, p e r s i s t s  17 hours  ( h r s )  lo n g e r  
than in  pseudopregnant  hamsters  l a c k in g  DCRs ( T a t e ,  196*+). L u te a l  h y pe r ­
emia t e r m in a te s  on day 6 o f  PS in  th e  absence o f  DCRs ( T a t e ,  196*+; 
Choudary and Greenwa ld ,  1967) ,  and p ro g e s te ro n e  l e v e l s  in  o v a r ia n  
venous b lood  d e c l i n e  a t  t h a t  t im e  (Sha ikh  e t  a l . ,  1973).
A presumed r o l e  o f  p r o l a c t i n  (PRL) in  pseudopregnant  r a t s  i s  s t im u ­
l a t i o n  o f  l u t e a l  p ro g e s te ro n e  p r o d u c t i o n  (R a b i i  and K r a g t ,  1972; B i s c h o f  
e t  a l . ,  1973).  There  i s  e v id en ce  t h a t  in  r a t s  PRL a n ta g o n iz e s  the  a c t i o n  
o f  2 0 a - h y d r o x y s te r o i d  dehydrogenase (an enzyme t h a t  med ia tes  the  c a t a -
2
h o l i s m  o f  p ro g e s te ro n e  to  2 0 a -d ih y d r o p r o g e s te r o n e )  and m o b i l i z e s  p r e ­
c u r s o r s  f o r  p rog e s te ron e  s y n th e s i s  (W eis t  e t  a l . ,  1968),  th e re b y  m a in ­
t a i n i n g  p ro ge s te ro n e  s y n th e s i s  ( B i s c h o f  e t  a l . ,  1973).  On the  o t h e r  
hand,  McC lean and N i k o t o v i t c h - W i n e r  (1973) r e p o r te d  t h a t  i n j e c t i o n  o f  
a n t i - P R L  i n t o  pseudopregnant  r a t s  a t  any t im e  a f t e r  CL f o r m a t i o n  was i n ­
e f f e c t i v e  in  p r e v e n t i n g  DCR f o r m a t i o n  o r  in  c a us ing  any s i g n i f i c a n t  
f l u c t u a t i o n  o f  serum p r o g e s t i n  l e v e l s ,  in  i n t a c t  pseudopregnant  r a t s ,  
i m p l a n t a t i o n  o f  PRL in  o v a r i a n  bursas  b e fo r e  day 9 had no e f f e c t  on 
d u r a t i o n  o f  PS (L a io  e t  a l . ,  197*0. PRL does n o t  s u p p o r t  maximal DCRs 
in  hypophysectomized r a t s  un less  l u t e i n i z i n g  hormone (LH) o r  e s t ro g e n  
i s  a l s o  s u p p l i e d  (A rm s t ron g ,  1968; Greenwald and R o t h c h i l d ,  1968).
PRL le v e l s  have been de te rm ined  in  serum o f  pseudopregnant  r a t s  by 
s e v e r a l  i n v e s t i g a t o r s  (B ishop  e t  a l . ,  1971; Bast  and Melampy,  1972;
R ab i i  and K r a g t ,  1972; Freeman and N e i l l ,  1972; Freeman e t  a l . ,  197*0 . 
Freeman e t  a l .  r e p o r te d  a n o c t u r n a l  and d i u r n a l  surge o f  serum PRL on 
each day o f  PS in r a t s  l a c k in g  DCRs. The d i u r n a l  su rg e  s t a r t e d  a t  1500- 
1700 h r s ,  peaked a t  1700-1900 h r s ,  and re tu r n e d  t o  b a s e l i n e  by 2300 h r s .  
The n o c t u r n a l  surge o f  PRL began a t  0100 h r s ,  peaked a t  0300-0500 h rs  
and te r m in a te d  by 0900-1100 h rs  ( l i g h t s  on f rom 0500-1700 h r s ) .  On days 
9 and 10 o f  PS the  d i u r n a l  and n o c t u r n a l  surges  o f  PRL were  o f  decreased 
magn i tude  when compared w i t h  those on days 1 th rou g h  8 .  Bast  and 
Melampy ( 1 9 7 2 ) ,  c o l l e c t i n g  b lood  once d a i l y  f rom pseudopregnant  r a t s  
w i t h  and w i t h o u t  DCRs, r e p o r te d  a d e c l i n e  i n  serum l e v e l s  o f  PRL d u r i n g  
the  l a t t e r  h a l f  o f  PS, and serum PRL l e v e l s  in  n e i t h e r  pseudopregnant  
group were s i g n i f i c a n t l y  d i f f e r e n t  d u r i n g  the  days o f  l u t e a l  r e g r e s s i o n .
S eve ra l  i n v e s t i g a t o r s  have r e p o r te d  t h a t  LH m a in t a i n s  l u t e a l  p r o ­
ge s te ro ne  s e c r e t i o n  in  pseudopregnant  r a t s .  McClean and N i k o t o v i t c h -
W iner  (1973) r e p o r te d  t h a t  s i n g l e  i n t r a p e r i t o n e a 1 ( i p )  i n j e c t i o n s  o f  
a n t i - L H  c o n s i d e r a b l y  d im in i s h e d  the  magni tude  o f  DCRs and lowered serum 
le v e l s  o f  p r o g e s t i n  when g iv e n  as l a t e  as day *+ o f  PS. R o th c h i I d  e t  a l .  
(197*0 re p o r te d  t h a t  i n j e c t i o n  o f  a n t i - L H  on day 7 o f  PS in  DCR-bear ing 
r a t s  had no e f f e c t  on the  p e r i p h e r a l  p ro g e s te ro n e  l e v e l ,  d u r a t i o n  o f  PS, 
o r  DCR w e i g h t ,  whereas i n j e c t i o n  o f  a n t i - L H  on days 8 o r  9 o f  PS caused 
a f a l l  in  the  p ro g e s te ron e  l e v e l  72 h rs  l a t e r ,  a s h o r t e n i n g  o f  PS, and 
r e g r e s s io n  o f  DCRs. These r e p o r t s  sugges t  t h a t  p ro g e s te ro n e  p r o d u c t i o n  
in  pseudopregnant  r a t s  w i t h  DCRs i s  dependent  on LH a t  v a r i o u s  t im es  o f  
PS. In pseudopregnant  r a t s  l a c k in g  DCRs, R o t h c h i I d  e t  a l .  (197*0 r e ­
p o r te d  t h a t  i n j e c t i o n s  o f  a n t i - L H  on days 7 o r  9 had no e f f e c t  on the  
p e r i p h e r a l  p ro g e s te ro n e  l e v e l .  However,  Sha ikh  and Yoshinaga (1970) r e ­
p o r te d  t h a t  i n t r a v e n o u s  ( i v )  o r  i p  i n j e c t i o n  o f  25 pg  LH on day *+ o r  on 
day 6 in  r a t s  p ro lon ged  PS t o  a p p r o x im a t e l y  16 days ,  the  d u r a t i o n  o f  
l i f e  span o f  CL in  r a t s  w i t h  DCRs (Pepe and Rothch i  I d ,  197*+). Somewhat 
s i m i l a r  r e s u l t s  were  re p o r te d  by La io  e t  a l .  (197*+), who showed t h a t  im­
p l a n t a t i o n  o f  LH in  o v a r i a n  bursas  b e fo r e  day 9 o f  PS in  r a t s  p ro longed  
PS t o  16 d a y s .
LH le v e l s  i n  pseudopregnant  r a t s  have been re p o r te d  by s e v e r a l  i n ­
v e s t i g a t o r s  (B ishop  e t  a l . ,  1971; Rab i i  and K r a g t ,  1972; Bas t  and M e l­
ampy, 1972).  Bast  and Melampy re p o r te d  t h a t  d a i l y  plasma LH l e v e l s  
inc reased  d u r i n g  the  l a s t  s e v e r a l  days o f  PS in  r a t s  w i t h  and w i t h o u t  
DCRs. In c o n t r a s t ,  Ra b i i  and K ra g t  r e p o r te d  t h a t  plasma LH l e v e l s  were 
r e l a t i v e l y  u n i f o r m  th ro u g h o u t  PS in  r a t s  l a c k i n g  DCRs. In pseudopregnant  
r a t s  w i t h  DCRs, Bishop e t  a l .  (1971) r e p o r t e d  plasma LH l e v e l s  lower on 
days k and 9 o f  PS than  d u r i n g  c y c l i c  d i e s t r u s .
A r o l e  o f  f o l l i c l e  s t i m u l a t i n g  hormone (FSH) in  m a i n t a i n i n g  f u n c ­
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t i o n a l  r a t  CL d u r i n g  PS has r e c e n t l y  been i m p l i c a t e d .  La io  e t  a l .  (197*0 
re p o r te d  t h a t  FSH im p la n ted  in  o v a r i a n  bursas  o f  pseudopregnant  r a t s  
l a c k in g  DCRs p ro longed  PS t o  16 days ,  w h ic h  i n d i c a t e s  the  p o s s i b i l i t y  
t h a t  FSH has the  a b i l i t y  t o  m a in t a i n  f u n c t i o n a l  CL under  these  c o n d i t i o n s .
FSH le v e l s  in  pseudopregnant  r a t s  have been re p o r te d  by R ab i i  and 
K ra g t  (1972) who demons t ra ted  t h a t  plasma FSH l e v e l s  peaked on day 3 o f  
PS, d e c l i n e d  t o  day 6 ,  and t h e r e a f t e r  rose  s t e a d i l y  th rou g h  day 11 o f  PS. 
B ishop  e t  a l .  (1971) noted t h a t  FSH le v e l s  on days 4 and 9 o f  PS in  DCR- 
b e a r in g  r a t s  were  e le v a t e d  compared w i t h  those  d u r i n g  c y c l i c  d i e s t r u s .
The r o l e  o f  e s t r o g e n  in  m a i n t a i n i n g  f u n c t i o n a l  CL in  r a t s  has been 
d e s c r ib e d  by s e v e r a l  i n v e s t i g a t o r s  (Bogdanove,  1966; Ahmad, 1971; Keys,  
1971; Labhse twar,  1971).  E s t rogen  and no o t h e r  hormone thus f a r  s t u d i e d ,  
w i l l  i n c re a s e  the  s i z e  o f  pseudopregnant  r a t  CL t o  t h a t  o f  l a t e  p regnancy 
(D eans ley ,  1966).  Large f u n c t i o n a l  CL a re  produced in  r a t s  by d a i l y  
i n j e c t i o n s  o f  e s t r o g e n  b e g in n in g  a t  e s t r u s  o r  by e s t r o g e n  im p la n ted  a t  
t h a t  t im e  ( E v e r e t t ,  1964).  On day 4 o f  PS in  r a t s ,  plasma e s t r o g e n  r i s e s  
(Sha ikh  and Abraham, 1969) and l u t e a l  w e ig h t s  exceed those  o f  the  e s t r o u s  
c y c l e .  Whether e s t r o g e n  i s  a c t i n g  ‘d i r e c t l y  on CL o r  v i a  s t i m u l a t i o n  o f  
l u t e o t r o p i n  re le a s e  f rom the  p i t u i t a r y  has n o t  been c l e a r l y  d em ons t ra ted .  
However,  e s t r o g e n  has been shown t o  in c re a s e  serum PRL in  r a t s  (Chen and 
M e i t e s ,  1970; Lu and M e i t e s ,  1971).
That  DCRs o f  pseudopregnant  r a t s  produce  a l u t e o t r o p i c  hormone 
t h a t  s u s t a i n s  p ro g e s te ro n e  s e c r e t i o n  in  the  r e l a t i v e  absence o f  PRL 
has been proposed by G ib o r i  e t  a l .  ( 1 9 7 4 ) ,  b u t  no such hormone has y e t  
been i d e n t i f i e d .  An a n t i b o d y  to  r a t  d e c i d u a l  e x t r a c t s  has been p repa red  
(Y osh inag a ,  1972),  and a homogenate o f  d e c i d u a l  t i s s u e  showed no c ro s s  
r e a c t i v i t y  w i t h  a n t i - r a t  PRL ( G ib o r i  e t  a l . ,  1974) .
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Rat u t e r i n e  endometr ium produces a l u t e o l y s i n ,  p r o s t a g l a n d i n  
(PGF) ( P h a r r i s s  e t  a l . ,  1972; Labhsetwar and Watson,  197*0.  T ha t  i n d u c ­
t i o n  o f  DCRs p re v e n ts  a l u t e o l y t i c  e f f e c t  o f  the  u te r u s  has been r e p o r te d  
by s e v e r a l  i n v e s t i g a t o r s  (Melampy e t  a l . ,  1964; Paku ra r  and R o t h c h i I d ,  
1972; G ib o r i  e t  a I . ,  1974) .  H ys te rec tom y  in pseudopregnant  r a t s  p r o ­
longs PS p r o p o r t i o n a t e l y  to  the  amount o f  u t e r i n e  t i s s u e  removed 
(Melampy e t  a l . ,  1964).  U t e r i n e  a u t o t r a n s p l a n t s  o r  i n j e c t i o n  o f  r a t  
e n d o m e t r i a l  suspens ions  s h o r te n s  PS (Anderson e t  a l . ,  1969).  I n j e c t i o n  
o f  PGF i n t o  pseudopregnant  r a t s  induces r a p id  CL r e g r e s s io n  ( P h a r r i s  
and Wyngarden,  1969).  R e c e n t l y ,  Weems e t  a l .  (1974) demons t ra ted  t h a t  
PGF c o n t e n t  o f  u t e r i  and u t e r i n e  venous plasma were  e le v a t e d  on day 9 
o f  PS (day o f  o n s e t  o f  l u t e a l  r e g r e s s io n )  in  r a t s  l a c k i n g  DCRs.
Bast  and Melampy (1972) suggested t h a t  LH s t i m u l a t e s  2 0 a -h y d ro x y -  
s t e r o i d  dehydrogenase a c t i v i t y  on days 9 -13  o f  PS in r a t s  l a c k i n g  DCRs. 
Thus f a r ,  no r e p o r t s  have dem ons t ra ted  t h a t  LH i s  l u t e o l y t i c  in  pseudo­
p regnan t  r a t s .  However,  in  hypophysectomized r a t s  exogenous LH causes 
l u t e a l  r e g r e s s io n  ( R o t h c h i I d ,  1965).
PRL i s  l u t e o l y t i c  in  hypophysectomized r a t s  i f  a d m in i s t e r e d  more 
than 80 h rs  a f t e r  an o v u l a t i n g  i n j e c t i o n  o f  LH (M a lven ,  1969).  Rat 
p i t u i t a r i e s  p la ced  under  the  k id n ey  ca p s u le  10-12 days a f t e r  hypophy- 
sectomy had the  same e f f e c t  (P ia c s e k  and M e i t e s ,  1967).  PRL has been 
r e p o r te d  t o  be l u t e o l y t i c  in  c y c l i c  r a t s  (Wut tke  and M e i t e s ,  1971).  
However,  t h e r e  i s  no i n d i c a t i o n  t h a t  PRL i s  l u t e o l y t i c  in  i n t a c t  
pseudopregnant  r a t s .
In 1959, Novose lsky  r e p o r te d  v a g i n a l  m u c i f i c a t i o n  and l e n g th e n in g  
o f  the  d i e s t r u a l  p e r io d  in  PRL t r e a t e d  ham s te rs .  In the  same year  
Hursey (1959) noted an in c re ase  in  CL s i z e  in  PRL t r e a t e d  h am s te rs .
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Kent and L y t l e  ( I9 6 0 )  found enhanced DCRs in  PRL t r e a t e d  h am s te rs ,  and 
Te r ranova  and Kent  (197*0 r e p o r te d  s i m i l a r  f i n d i n g s  f rom p ro ge s te ron e  
t r e a t e d  o v a r ie c to m iz e d  hamsters a d m in i s t e r e d  PRL. In 1968, Grady and 
Greenwald induced PS in  hamsters i n j e c t e d  w i t h  PRL and FSH, and proposed 
t h a t  the  main tenance o f  f u n c t i o n a l  CL in  hamsters  r e q u i r e s  a l u t e o t r o p i c  
complex o f  PRL, FSH and ( s i n c e  t h e i r  FSH was con tam ina ted  w i t h  t r a c e  
amounts o f  LH) p r o b a b ly  LH. S ince  th e n ,  s e v e r a l  r e p o r t s  have c o n f i rm e d  
t h a t  PRL and FSH c o n s t i t u t e  a m in im a l  hormone complex r e q u i r e d  t o  ma in ­
t a i n  f u n c t i o n a l  CL in  hamsters (Greenwald ,  1973).  i n  a d d i t i o n  t o  the  
m in im a l  l u t e o t r o p i c  complex hormones,  PRL and FSH, Jaggannadha Roa e t  
a l .  (1970) found in  hamsters t h a t  LH was e s s e n t i a l  t o  m a in t a i n  p re g ­
nancy between days 6 and 11.
Thus f a r ,  the  o n l y  r e p o r t s  o f  p i t u i t a r y  hormone l e v e l s  in  pseudo­
p re gnan t  hamsters a re  those o f  Qazi (1962) and O r s i n i  and Schwartz 
( 1970) .  Q a z i ,  u s ing  a p igeon c ro p  sac b i o a s s a y ,  dem ons t ra ted  t h a t  
p i t u i t a r y  c o n t e n t  o f  PRL rose u n t i l  day 2 o f  PS and then  le v e le d  o f f  
t o  day 6 .  O r s i n i  and S chw ar tz ,  u s in g  an o v a r i a n  a s c o r b i c  a c i d  d e p l e t i o n  
a s s a y ,  de te rm ined  t h a t  p i t u i t a r y  LH c o n te n t  rose  u n t i l  i t  reached a peak 
on day 7 o f  PS in  hamsters  w i t h o u t  DCRs.
The u te r u s  e x e r t s  a l u t e o l y t i c  e f f e c t  on CL o f  PS in  h am s te rs .  The 
d u r a t i o n  o f  PS in  h y s te re c to m iz e d  hamsters i s  18 days ,  t w i c e  t h a t  o f  n o r ­
mal PS (G a t ip o n ,  196*+; Lukaszewska and Greenwald ,  1969).  Hyperemic CL 
o f  h y s te re c to m iz e d  hamsters p e r s i s t  268 h rs  a f t e r  s t e r i l e  m a t i n g ,  a p p ro x ­
im a t e l y  2 t im es  the  d u r a t i o n  o f  hyperemic  CL o f  normal  PS (G a t ip o n ,  196*+). 
C a ld w e l l  e t  a l .  (1967) dem ons t ra ted  t h a t  t r a n s p l a n t a t i o n  o f  a u t e r i n e  
horn o r  e n d o m e t r i a l  s e c t i o n s  to  the cheek pouch reduced the  d u r a t i o n  o f  
PS in  h y s te re c to m iz e d  hamsters  t o  13.5 d ay s .  Mazer and W r ig h t  (1968)
re p o r te d  t h a t  the aqueous s u b m i to c h o n d r ia  1 f r a c t i o n  o f  pseudopregnant  
u t e r i  o f  days 6 - 7  c o n t a i n s  a l u t e o l y t i c  f a c t o r  w h i c h  s h o r te n s  the  d u r a ­
t i o n  o f  PS in  h y s te re c to m iz e d  h a m s te rs .  In  c o n t r a s t ,  Lukazewska e t  a l .  
(1972) r e p o r te d  peak PGF c o n t e n t  o f  PS hamster  u t e r i  on days 7 -8  and 
t h a t  a u t e r i n e  l i p i d  f r a c t i o n ,  r a t h e r  than  the  aqueous s u b m i t o c h o n d r i a 1 
f r a c t i o n ,  c o n ta in e d  the  l u t e o l y t i c  subs tance  a t  t h a t  t i m e .
Gutknech t  e t  a l .  (1971) dem ons t ra ted  a s i g n i f i c a n t  d rop  in  p roge s ­
te ro n e  l e v e l s  in  hamsters w i t h i n  2k h rs  a f t e r  an i n j e c t i o n  o f  PGF, and 
Labhsetwar (1972) induced CL r e g r e s s io n  in  pseudopregnant  and p regn an t  
hamsters by i n j e c t i o n s  o f  PGF. In pseudopregnant  hamsters l a c k in g  DCRs, 
Sha ikh  e t  a 1. (1973) r e p o r te d  t h a t  p ro g e s te ro n e  l e v e l s  began t o  d e c l i n e  
on day 6,  and t h i s  d e c l i n e  was n o t  c o r r e l a t e d  w i t h  any r i s e  o f  p e r i p h e r a l  
plasma l e v e l s  o f  PGF. They a l s o  found t h a t  PGF l e v e l s  peak on day k .  
C o r r e l a t e d  w i t h  t h i s  r e s u l t  a re  da ta  f rom o u r  lab on h ys te re c to m y  and 
r e j u n c t i o n  o f  u t e r i  in pseudopregnant  h am s te rs .  Kent (1967) r e p o r te d  
t h a t  the d u r a t i o n  o f  PS as measured by the  postponement o f  p s y c h i c  
e s t r u s  was p ro lon ged  t o  15.6 + 0 .4  days when pseudopregnant  hamsters 
were h y s te re c to m iz e d  ( t h u s  i n t e r r u p t i n g  the  u t e r i n e  v a s c u l a r  and nerve 
s u p p l y ) ,  and the  u t e r i  im m ed ia te l y  r e j o i n e d  on days 1, 2 o r  3,  b u t  t h a t  
i t  was s h o r t e r  ( 1 1 .6  jh 0 .5  days)  when the  o p e r a t i o n  was pos tponed u n t i l  
days 5 .  6 o r  7.  Whether o r  n o t  the  PGF peak on day k i s  im p o r t a n t  in  
CL r e g r e s s io n  on days 6 -7  o f  PS in  hamsters has n o t  y e t  been d e te rm in e d .
The p re s e n t  s tudy  was under taken  to  de te rm in e  w h e th e r  the  presence 
o f  d e c id u a l  t i s s u e  in hamsters has any e f f e c t  on o v a r i a n  p ro ge s te ro n e  
s e c r e t i o n  near t h e  end o f  PS and how d e c l i n i n g  l e v e l s  o f  p ro ge s te ro n e  
a t  t h a t  t im e  in  dec idua  b e a r in g  a n im a ls  c o r r e l a t e  w i t h  the  t e r m i n a t i o n  
o f  l u t e a l  hype rem ia .  In a d d i t i o n ,  the  serum l e v e l s  o f  FSH, LH, PRL,
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e s t r a d i o l ,  and PGF were measured on the  days a s s o c i a t e d  w i t h  the  onse t  
o f  l u t e a l  r e g re s s io n  in  pseudopregnant  hamsters t o  d e te rm in e  the  e f f e c t  
o f  DCRs, i f  any ,  on l e v e l s  o f  these  hormones.
MATERIALS AND METHODS
Female go lden  hamsters (M e s o c r i c e tus  a u r a t u s  Waterhouse)  aged 2-3 
months were m a in ta in e d  i n  a room a t  22°C w i t h  a 12L:12D l i g h t i n g  
s c h e d u le ,  2400 hrs  be ing  the  m id p o i n t  o f  the  d a r k  p e r i o d .  They were 
p ro v id e d  w i t h  Pur ina  l a b o r a t o r y  chow and w a te r  ad l i b i t u m  and m a in ta in e d  
s i n g l y  i n  cages .  Vasectomized male hamsters were  caged in  the  same room 
w i t h  fem a les .
A f t e r  e x h i b i t i n g  two s u c c e s s i v e  f o u r - d a y  e s t r o u s  c y c l e s  as ev idenced 
by p o s t o v u l a t o r y  d i s c h a r g e s ,  female  hamsters  were  p la ced  w i t h  vasec tomized  
hamsters on the  e ve n in g  o f  p r o e s t r u s  a t  2100 h rs  (day 4 o f  c y c l e )  and 
m a t in g  was o b s e rv e d .  Day 1 o f  PS i s  h e r e in  d e f i n e d  as th e  f i r s t  24 -ho u r  
( h r )  p e r i o d  commencing a t  2400 hrs  on the  n i g h t  o f  s t e r i l e  m a t i n g .  
E i g h t y - t h r e e  to  89 h rs  a f t e r  s t e r i l e  m a t ing  a l l  females  were  a n e s t h e t ­
ized by a s i n g l e  i n t r a p e r i t o n e a 1 i n j e c t i o n  o f  N em buta l '  ( 9 . 0  mg/100 g 
body w e i g h t ) .  F i f t y  pseudopregnant  a n e s t h e t i z e d  a n im a ls  were s u b je c te d
a t  t h a t  t im e  t o  b i l a t e r a l  u t e r i n e  t rauma t o  induce DCRs by sewing 2
2
t h rea d  loops ( s i z e  00 s u r g i c a l  s i l k  ) 1.5 cm a p a r t  i n t o  each u t e r i n e  
h o r n .  F i f t y  a d d i t i o n a l  pseudopregnant  hamsters se rved  as n on t ra um a t i z e d  
c o n t r o l s .  I f  s t e r i l e  mated female  hamsters  d id  n o t  e x h i b i t  p s y c h i c  
e s t r u s  a t  2100 h rs  on day 5 o f  PS and a p o s t o v u l a t o r y  d i s c h a r g e  the  
f o l l o w i n g  m o rn in g ,  t h e y  were  ad judged  pseu dop regnan t .
Blood f rom pseudopregnant  c o n t r o l s  under  Nembutal a n e s th e s ia  was 
c o l l e c t e d  f rom the  r i g h t  o v a r i a n  v e in  near  i t s  c o n f lu e n c e  w i t h  the  p o s t -  
cava a t  e i t h e r  132, 138, 144, 150 o r  156 h rs  a f t e r  s t e r i l e  m a t in g .
'A b b o t t  L a b o r a to r i e s
2
E t h i c o n ,  I n c .
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Ovar ia n  venous b lo od  f rom t r a u m a t i z e d  pseudopregnant  hamsters g iven 
Nembutal was c o l l e c t e d  a t  e i t h e r  156, 162, 168, 174 o r  180 h rs  a f t e r  
s t e r i l e  m a t in g .  O va r ian  venous b lood  c o l l e c t i o n  l a s te d  f rom 10-15 m in ­
u t e s ,  11 m in u tes  b e in g  th e  most  common, and 0 . 4 - 0 . 8  ml o v a r i a n  venous 
b lo od  was c o l l e c t e d  w i t h i n  t h i s  t i m e .  Im m e d ia te ly  a f t e r  o v a r i a n  venous 
b lood  c o l l e c t i o n  the  l e f t  o v a r y  was in sp ec te d  in  s i t u  f o r  the presence  o f  
hyperemic  CL. P in k  CL were ad judged n o t  h yp e re m ic .  In a d d i t i o n ,  each 
s i t e  o f  u t e r i n e  t rauma was examined f o r  g ross  e v idence  o f  DCRs. F o l ­
low ing u t e r i n e  i n s p e c t i o n  and w i t h i n  20 m inu tes  a f t e r  a n e s t h e t i z a t i o n ,
3 . 0 - 5 . 0  ml b lood  was c o l l e c t e d  by c a r d i a c  p u n c t u r e .  A l l  c o l l e c t e d  b lood  
was a l lo w e d  t o  c l o t  f o r  no t  more than 12 h rs  a t  4°C and then c e n t r i f u g e d  
(1000 X g) f o r  30 m in u t e s ,  a f t e r  w h ic h  serum was w i th d ra w n  and s t o r e d  
a t  -20°C u n t i l  i t s  use in  a radio immunoassay (RIA) . A r t e r i a l  serum ob­
t a i n e d  f rom c a r d i a c  b lood  o f  the  l e f t  v e n t r i c l e  was assayed f o r  LH, FSH, 
PRL, and PGF. Serum c o l l e c t e d  f rom o v a r i a n  venous b lo od  was assayed f o r  
p ro g e s te ro n e  and e s t r a d i o l .
Procedures f o r  RIA o f  FSH. LH. and PRL
RIA p rocedures  f o r  FSH, LH, and PRL were  in  accordance  w i t h  methods 
s u p p l i e d  by th e  Rat P i t u i t a r y  Hormone D i s t r i b u t i o n  Program, N a t io n a l  I n ­
s t i t u t e  o f  A r t h r i t i s  and M e t a b o l i c  Diseases  (NIAMD), N a t i o n a l  I n s t i t u t e s
o f  H e a l th  (N IH) .  S ince  FSH, LH, and PRL immunoassay p rocedu res  a re  s im -
125 1M a r ,  o n l y  one d e s c r i p t i o n  o f  rad io  la b e l  i ng w i t h  I and one d e s c r i p t i o n  
o f  immunoassay o f  s ta n d a rds  and samples i s  g i v e n .  M o d i f i c a t i o n s  o f  each 
p e p t i d e  hormone assay  a re  i n d i c a t e d  where p e r t i n e n t .
^New England N u c le a r  C o . ,  NEZ 033
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R a d i o i o d i n a t i o n  o f  FSH. LH. and PRL. NIAMD-Rat PRL-1 -1 (30 lU /mg) ,  
FSH- l -1  (100 X NIH-FSH-S1) ,  and L H - I -3  (1 X N IH -LH-S1) were r a d i o l a b e l e d  
w i t h  ^ 1  . O n e -h a l f  o r  1 m i l l i c u r i e  ' ^ 1  in  25 p i  0.1N NaOH was neu­
t r a l i z e d  w i t h  an equa l  volume o f  0.1N HC1 in  a 13X100 mm d is p o s a b le  
g la s s  c u l t u r e  tube c o n t a i n i n g  25 p i  0.1M Nah^PO^. Twenty p i  ( 2 . 0  ug) 
o f  hormone f o r  i o d i n a t i o n  p r e v i o u s l y  s t o r e d  a t  -20°C in  0.01M NaK^PO^ 
c o n t a i n i n g  0.15M NaC1 w i t h  0.1% NaN^, phosphate  b u f f e r e d  s a l i n e  (PBS), 
pH 7 . 6 ,  was added to  the  r e a c t i o n  ve sse l  and t h i s  was f o l l o w e d  immed ia te ­
l y  by the  a d d i t i o n  o f  10 p i  o f  c h lo ra m in e - T ^  ( 2 5 .0  mg/ml PBS w i t h o u t  0.1% 
NaN^) . The r e a c t i o n  ve s s e l  was g e n t l y  a g i t a t e d  f o r  60 seconds,  a f t e r
w h ich  25 p i  sodium m e t a b i s u l f i t e ^  (2 5 .0  mg/ml PBS w i t h o u t  0.1% NaN^) was
2
added and the  e n t i r e  r e a c t i o n  m i x t u r e  was a p p l i e d  t o  a B io  Gel P-60 ge l  
f i l t r a t i o n  co lumn.  The ge l  column was p re pa red  f o r  the  r e a c t i o n  m ix t u r e  
a t  room tem pe ra tu re  by e q u i l i b r a t i n g  w i t h  PBS. Then 2 . 0  ml 2.0% bov ine  
serum a lbum in  (BSA) in  PBS was added to  the  e q u i l i b r a t e d  column and t h i s  
was f o l l o w e d  by 5 .0  ml PBS. The r e a c t i o n  m i x t u r e  was e l u t e d  w i t h  PBS. 
Twenty 0.5 ml f r a c t i o n s  were c o l l e c t e d  s i n g l y  in  13X100 mm c u l t u r e  tubes 
c o n t a i n i n g  50 p i  2.0% BSA in  PBS. A f t e r  a s i n g l e  use the  B io  Gel column 
was d i s c a r d e d .  Ten p i  o f  each d i l u t e d  f r a c t i o n  was then p laced  in  a 
l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  v i a l  c o n t a i n i n g  10 ml s c i n t i l l a t i o n  f l u i d ,
3
SF, (2 p a r t s  t o l u e n e ,  1 p a r t  T r i t o n  X-100 and c o n t a i n i n g  0.27% 2 , 5 -  
p h e n y l o x a z o l e ) . Each v i a l  was shaken and then coun ted  ( c o u n t i n g  e r r o r  
i s  2.0%) in  the  f u l l  t r i t i u m  window o f  a Beckman LS-100C s c i n t i l l a t i o n
s o l u t i o n  p repared  5 -10  m in u tes  p r i o r  t o  use
2




c o u n t e r .  R a d i o a c t i v i t i e s  o f  each v i a l  were  reco rded  as c oun ts  per  m inu te  
( c p m ) .
R e su l ts  o f  r a d i o i o d i n a t i o n s . Two peaks o f  r a d i o a c t i v i t y  were de­
t e c t e d  in  t h e  10 p i  a l i q u o t s  o f  the  tw e n t y  0 .5  ml f r a c t i o n s .  The f i r s t
peak began in tube  2 o r  3 and had t r a i l e d  o f f  in  tube 5 o r  7 ( F i g .  1 ) .
125A second peak c o n t a i n i n g  Na I began in  tube  6 o r  8 and had t r a i l e d  o f f  
i n  tube  18 ( F i g .  1 ) .  The r a d i o l a b e l e d  hormone was c o n ta in e d  in  the  f i r s t  
peak and t h i s  f r a c t i o n  was s t o r e d  a t  k°C u n t i l  i t s  use in  an a s s a y .  I f  
more than 2k h rs  e lapsed  between i o d i n a t i o n  o f  hormone and i t s  use in  
an a ssa y ,  the  i o d in a t e d  hormone was r e p u r i f i e d  on a B io  Gel column a c ­
c o r d in g  t o  t h e  method d e s c r ib e d  f o r  t h e  o r i g i n a l  s e p a r a t i o n  o f  i o d i n a ­
t i o n  p r o d u c t s .  R e s u l t s  o f  r e p u r i f i c a t i o n  o f  i o d i n a t e d  hormones a re  
shown in  F ig u r e  2 .
Assay o f  s t a n d a rd s  and samples f o r  FSH. LH. and PRL. In  p r e p a r i n g  
s tan d a rd  cu rves  NIAMD-Rat PRL-RP-1 (11 IU /m g ) , FSH-RP-1 (2 .1  X NIH-FSH- 
S l )  and LH-RP-1 (0 .03  X NIH—LH—S 1) were  employed as re fe r e n c e  p re p a ra ­
t i o n s ,  i . e . ,  s t a n d a r d s .  A n t i  se ra  u t i l i z e d  in  the  assays were  NIAMD-Ant i -  
Rat  PRL S - 2 ,  A n t i - R a t  FSH S -6 ,  and A n t i - R a t  LH S - l .  The minimum and max­
imum volumes o f  serum used in  the  assays were  50 p i  and 100 p i  in  the  FSH 
and LH a s s a y s ,  and 25 p i  and 75 p i  in  t h e  PRL a s s a y .  A l l  serum samples 
f rom i n d i v i d u a l  a n im a ls  and a l l  s tan d a rd s  were  assayed in  t r i p l i c a t e .
Reagents and serum samples were added to  13X100 mm c u l t u r e  tubes 
f o r  the  assay o f  FSH, LH, and PRL. T w e n t y - f i v e  t o  100 p i  o f  a r t e r i a l  
serum was added to  an a p p r o p r i a t e  amount o f  1.0% BSA in  PBS to  produce 
a f i n a l  sample volume o f  500 p i .  S tandards  were d i s s o l v e d  in  500 p i  
1.0% BSA in  PBS in  c o n c e n t r a t i o n s  r a n g in g  f rom 0 to  1.0  pg pe r  t u b e .  
R a d io la b e le d  hormone ( a p p r o x im a t e l y  20 ,000  cpm/100 p i  1.0% BSA in  PBS)
was added t o  each tube c o n t a i n i n g  s ta n d a rd  o r  serum. Then,  200 p i  o f  
a n t i s e r a  p r e v i o u s l y  d i l u t e d  (1 :2 ,5 0 0  f o r  a n t i - F S H ,  1 :37 ,500  f o r  a n t i -  
LH, and 1 :25 ,000  f o r  a n t i - P R L )  w i t h  3.0% normal  r a b b i t  serum in  PBS con­
t a i n i n g  0.5M e t h y l e n e d i a m i n e - t e t r a a c e t i c  a c i d  (EDTA) was added t o  each 
t u b e .  The tubes were  a g i t a t e d  on a v o r t e x  s t i r r e r  f o r  a p p r o x im a t e l y  5 
seconds and then in cuba ted  f o r  5 days + 6 h rs  a t  k°C . A t  the  end o f  
t h e  i n c u b a t i o n  p e r i o d  200 j j I  o f  sheep o r  goat  a n t i - r a b b i t  gamma g l o b u l i n  
serum in  PBS was added in  a c o n c e n t r a t i o n  s u f f i c i e n t  t o  p r e c i p i t a t e  m ax i ­
m a l l y  the a n t ib o d y - b o u n d  l a b e le d  r a t  hormone when in cu ba ted  f o r  3 days a t  
^ ° C . A f t e r  t h i s  i n c u b a t i o n ,  a l l  tubes were  c e n t r i f u g e d  (1000 X g) f o r  
30 m in u tes  a t  room tem pera tu re  (2 2 ° -25°C )  . The s u p e rn a ta n ts  were  d i s ­
ca rded  and the  p r e c i p i t a t e s  d i s s o l v e d  in  50 p i  0.05N NaOH, a f t e r  wh ic h
1.0  ml o f  d i s t i l l e d  w a t e r  was added t o  each t u b e .  The e n t i r e  m i x t u r e  
was p laced  in a s c i n t i l l a t i o n  v i a l  c o n t a i n i n g  10 ml SF. Each v i a l  was 
a g i t a t e d  and coun ted ( c o u n t i n g  e r r o r  i s  2.0%) as p r e v i o u s l y  d e s c r ib e d  
f o r  the  i o d in a t e d  p r o d u c t s .  CPM were  reco rded  and s tan d a rd  c u rv e s  were 
c o n s t r u c t e d .  O n ly  the  l i n e a r  p o r t i o n s  o f  s tan d a rd  cu rves  were used in  
d e t e r m i n in g  sample hormone c o n c e n t r a t i o n s .  For  assay v a l i d a t i o n ,  poo led  
sera  f rom pseudopregnant  hamsters  was assayed in  a l i q u o t s  ra n g in g  f rom 
25-200 p i .  The cu rve  r e s u l t i n g  f rom assays o f  poo led  sera  was n o t  s i g ­
n i f i c a n t l y  d i f f e r e n t  f rom th e  s tan d a rd  c u rv e  ( F i g .  3 ) .
Procedure  f o r  p ro g e s te ro n e  RIA
O va r ia n  venous serum (0VS) was assayed f o r  p ro g e s te ro n e  by m o d i f i ­
c a t i o n  o f  a p r e v i o u s l y  r e p o r te d  RIA method (Furuyama e t  a l . ,  1971) .  S ince  
t h i s  method was m o d i f i e d  in the  p re s e n t  i n v e s t i g a t i o n ,  a d e s c r i p t i o n  o f  
p rocedures  employed f o r  d e t e r m i n a t i o n  o f  p ro g e s te ro n e  in  0VS i s  g i v e n .  
A n t i b o d y  t o  p r o g e s t e r o n e - 11 -succ ina te -BSA  c o n ju g a te  ( P - l 1-192) was
s u p p l i e d  by E ndoc r ine  S c ie n c e s '  and e x h i b i t e d  a 7% c ro s s  r e a c t i o n  w i t h
1 7a -h y d roxyp rog es te ron e  and a 0.5% c ro s s  r e a c t i o n  w i t h  c o r t i s o l ,  e s t r o n e ,
and e s t r a d i o l - p .  P roges te rone  s tan da rd  was o b ta in e d  f rom Sigma Chemical
3
Company and used w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  1,2 H -p ro g es te ro n e  was 
purchased f rom New England N u c le a r  Company.
3
E x t r a c t i o n  p rocedu re  and p e r c e n t  re co ve ry  o f  1,2 H - p r o q e s t e r o n e .
OVS samples (20 -50  j j l )  were added to  c le a n  e x t r a c t i o n  t u b e s .  The volume 
o f  a l l  tubes c o n t a i n i n g  OVS was a d j u s t e d  t o  0.25  ml w i t h  s o l v e n t  (hexane:  
e t h y l  a c e t a t e ,  100:1)  e x t r a c t e d  d i s t i l l e d  w a te r  and then g e n t l y  a g i t a t e d  
on a v o r t e x  s t i r r e r  f o r  a p p r o x im a t e l y  5 seconds.  Two ml o f  e x t r a c t i o n  
s o l v e n t  ( h e x a n e :e th y  1 a c e t a t e )  was added to  the  d i l u t e d  OVS samples,  
the  sample was v o r t e x e d  a t  h ig h  speed f o r  1.5 m in u te s ,  the  aqueous and 
o r g a n i c  la y e rs  were a l lo w e d  to  se p a ra te  f o r  5 m in u tes ,  and then a 0 . 1 - 0 . 5  
ml a l i q u o t  o f  each o r g a n i c  phase was t r a n s f e r r e d  to  a 13X100 mm c u l t u r e  
t u b e .  The volume o f  a l i q u o t s  was a d j u s t e d  t o  0 .5  ml w i t h  s o l v e n t  and 
then evapo ra ted  t o  d ryness  in  a w a te r  b a th  (45°C) w i t h  an a i r  s t re a m .  
These d r i e d  e x t r a c t s  were t o  be assayed f o r  p ro g e s te r o n e .  Pe rcen t  r e ­
c o v e r y  o f  p ro g e s te r o n e  f rom OVS samples was de te rm ined  by e x t r a c t i n g  10
3
samples c o n t a i n i n g  an i n t e r n a l  s tan da rd  (5 ,000  cpm 1,2 H - p r o g e s t e r o n e ) . 
An a l i q u o t  ( 0 .5  ml)  o f  e x t r a c t i o n  s o l v e n t  f rom each sample was t r a n s ­
f e r r e d  t o  a c o u n t i n g  v i a l  c o n t a i n i n g  10 ml SF. Each v i a l  was coun ted 
( c o u n t i n g  e r r o r  i s  2.0%) in  the  f u l l  t r i t i u m  window o f  a Beckman LS-100C
s c i n t i l l a t i o n  c o u n t e r .  T h i s  s o l v e n t  e x t r a c t e d  a p p r o x im a t e l y  82% o f  the 
3
1,2 H -p ro g e s te ro n e .  The p e r c e n t  re c o v e ry  d i d  n o t  v a r y  w i t h  volume o f  
serum used in  the  e x t r a c t i o n  p ro c e d u re .
Ta rzana ,  C a l i f o r n i a
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Assay o f  s ta n d a rds  and samples f o r  p r o g e s t e r o n e . A s tand a rd  cu rve
was p repared  by add ing  0 - 1 . 0  ng o f  p ro g e s te r o n e  in  0 .5  ml a l i q u o t s  o f
s o l v e n t  t o  c le a n  13X100 mm c u l t u r e  t u b e s .  The 0.5 ml a l i q u o t s  were
evapo ra ted  to  d ryness  as p r e v i o u s l y  d e s c r ib e d  f o r  0VS e x t r a c t s .  One
hundred f i f t y  ; j l  o f  a 1 :12 ,000  d i l u t i o n  o f  p ro g e s te ron e  a n t i b o d y  in
0.05M b o r a t e  b u f f e r  (pH 8 .0 )  c o n t a i n i n g  0.2% BSA, 0.05% bov ine  gamma
3 1g l o b u l i n ,  0.1% NaN^, and 2 ,260  cpm 1,2 H -p ro g e s te ro n e  was added t o  
each tube c o n t a i n i n g  d r i e d  e x t r a c t s  o f  s tand a rds  o r  samples .  Each tube  
was v o r te x e d  f o r  30 seconds t o  d i s s o l v e  the  d r i e d  s tan d a rd s  o r  samp les .  
Foaming o f  the  b o r a t e - p r o t e i n  b u f f e r  was avo ided  w h i l e  v o r t e x i n g .  The 
s tand a rds  and samples were  in cuba ted  f o r  2 h rs  a t  room te m p e ra tu re  w i t h  
the  p ro g e s te ron e  a n t i  serum s o l u t i o n .
S e p a ra t i o n  o f  f r e e  and bound p r o g e s t e r o n e . Two hundred f i f t y  j i l  
72.5% ( N H j^ S O ^  in  d i s t i l l e d  w a t e r  was added t o  each tube  a f t e r  t h e  2 h r  
i n c u b a t i o n .  The c o n te n t s  were  v o r te x e d  a t  medium speed f o r  5 seconds.
The tubes were then c e n t r i f u g e d  (1000 X g) f o r  30 m inu tes  a t  room tem­
p e r a t u r e .  Then 0 .3  ml o f  s u p e r n a ta n t ,  c o n t a i n i n g  unbound p ro g e s te r o n e ,
2
was t r a n s f e r r e d  t o  a c o u n t i n g  v i a l  c o n t a i n i n g  10 ml o f  Aquasol  and 
1.5 ml o f  d i s t i l l e d  w a t e r .  The r e s u l t i n g  m i x t u r e  was shaken u n t i l  c l e a r ,  
a l l o w e d  t o  s e t t l e  f o r  30 m in u te s ,  and coun ted ( c o u n t i n g  e r r o r  i s  1.5%) 
i n  the  f u l l  t r i t i u m  window o f  a Beckman LS-100C s c i n t i l l a t i o n  c o u n t e r .
CPM o f  s tan da rds  were reco rded  and a s tand a rd  cu rve  was c o n s t r u c te d  
( F i g .  k ) . Only the  l i n e a r  p o r t i o n  o f  t h e  s tand a rd  cu rve  was used in
^added im m ed ia te ly  b e f o r e  use in  the  assay 
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d e te r m i n in g  sample hormone c o n c e n t r a t i o n s .  A l l  p ro g e s te ro n e  va lu es  were 
c o r r e c t e d  f o r  p ro c e d u ra l  losses as d e te rm ined  by p e r c e n t  re c o v e ry  o f  the  
i n t e r n a l  s t a n d a r d s .
P rocedure  f o r  e s t r a d i o l - 3  RIA
OVS was assayed f o r  e s t r a d i o l - p  by m o d i f i c a t i o n  o f  a p r e v i o u s l y  
r e p o r te d  RIA p rocedure  (Baranczuk and Greenwald ,  1973).  S ince  the  method 
(Baranczuk and Greenwald ,  1973) was m o d i f i e d  in t h e  p re s e n t  i n v e s t i g a t i o n ,  
a d e s c r i p t i o n  o f  e x t r a c t i o n  p r o c e d u re ,  column ch rom a to g raphy ,  and assay 
o f  s tand a rds  and samples i s  g i v e n .  A n t i b o d y  t o  e s t r o n e - 17-ox ime c o n j u ­
gate  ( E 17-9*0 was purchased f rom E nd o c r in e  S c ie n c e s .  E s t r a d ? o l - p  was
o b ta in e d  f rom Sigma Chemical  Company and used w i t h o u t  f u r t h e r  p u r i f i c a -
3
t i o n .  2 , 4 , 6 , 7  H - e s t r a d i o l  was s u p p l i e d  by New Eng land N u c le a r  Company.
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E x t r a c t i o n  p rocedu re  and p e r c e n t  r e c o v e ry  o f  2 , 4 , 6 , 7  H - e s t r a d i o l . 
OVS, 100-150 p i ,  was added t o  13X100 mm c u l t u r e  tubes and volumes were 
a d ju s t e d  to  500 p i  w i t h  s o l v e n t  ( h e x a n e : e t h y 1 a c e t a t e ,  75 :25)  e x t r a c t e d  
w a t e r .  Each tube  was then g e n t l y  a g i t a t e d  on a v o r t e x  s t i r r e r  f o r  ap ­
p r o x im a t e l y  5 seconds.  T h e r e a f t e r ,  each d i l u t e d  sample was e x t r a c t e d  
w i t h  2 .5  ml o f  s o l v e n t  f o r  1 m inu te  by v o r t e x i n g  a t  h ig h  speed,  the  
aqueous and o r g a n i c  l a y e rs  were  a l lo w e d  t o  s e p a ra te  f o r  5 m in u t e s ,  and 
then 2 .0  ml a l i q u o t s  o f  each o r g a n i c  phase were e va p o ra te d  t o  d ryness  
under a i r  in  a 45°C w a t e r  b a t h .  The d r i e d  r e s id u e  was d i s s o l v e d  in  
0 .8  ml o f  benzene:methanol  (8 5 :1 5 )  and s to r e d  a t  room tem p e ra tu re  u n t i l  
chromatographed f o r  c o l l e c t i o n  o f  the  e s t r a d i o l  f r a c t i o n .  P e rcen t  r e ­
c o v e r y  o f  e s t r a d i o l  f rom OVS samples was d e te rm ined  by e x t r a c t i n g  10 
samples c o n t a i n i n g  an i n t e r n a l  s tand a rd  (5 ,0 0 0  cpm 2 , 4 , 6 , 7  H - e s t r a d i o l ) .  
An a l i q u o t  ( 0 .5  ml )  o f  e x t r a c t i o n  s o l v e n t  f rom each sample was t r a n s ­
f e r r e d  to  c o u n t in g  v i a l s  c o n t a i n i n g  10 ml SF. Each v i a l  was coun ted
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( c o u n t i n g  e r r o r  i s  1.5%) in the  f u l l  t r i t i u m  window o f  a Beckman LS-100C 
s c i n t i l l a t i o n  c o u n t e r .  The s o l v e n t  e x t r a c t e d  a p p r o x im a t e l y  56% o f  the 
2 , 4 , 6 , 7  H - e s t r a d i o l  f rom OVS samples when e x t r a c t e d  f o r  1 m in u t e .  The 
p e r c e n t  re c o v e ry  was n o t  dependent  on the  volume o f  serum e x t r a c t e d .
Column chromatography  o f  e s t r a d i o l  e x t r a c t s . Sephadex LH-20 ' was 
a l l o w e d  t o  s w e l l  in  a f l a s k  w i t h  column e l u t i n g  s o l v e n t  (benzene:methano l  , 
8 5 :1 5 )  f o r  a t  l e a s t  2k h o u r s .  The p a c k in g  was s l u r r i e d  k-5  t imes and 
then  poured i n t o  a l a rg e  (25X40 cm) c le a n - u p  co lumn.  The pack ing  was 
washed 5 t im es  w i t h  benzene : methanol  ( 1 : 1 )  and k  t im es  w i t h  benzene:  
methanol  ( 8 5 : 1 5 ) .  The pack ing  was d is p e r s e d  w i t h  each wash by g e n t l y  
s h ak ing  the  column and then s t o r e d  in  a g la s s  s top pe red  f l a s k .
Mic roco lumns ( 2 . 0  ml a l l  g la s s  s y r i n g e s )  were used f o r  t h e  c o l l e c ­
t i o n  o f  e s t r a d i o l .  The f i l t e r  s u p p o r t  was Whatman GF/B g la s s  f i b e r  
f i l t e r  pape r .  Each column was t h o r o u g h l y  c le aned  w i t h  e x t r a c t i o n  s o l ­
v e n t  b e fo re  s low a d d i t i o n  o f  2 .0  ml o f  p re pa red  Sephadex LH-20 ( 0 . 4  g 
d r y  w e ig h t )  .
Be fo re  r e - u s e ,  t h e  packed columns were c leaned  by removing the  con­
t e n t s ,  soak ing  in  25% po tass iu m  d ic h ro m a te  in  s u l f u r i c  a c i d  f o r  1 h r ,  
and r i n s i n g  w i t h  e l u t i n g  s o l v e n t .  Then each column was repacked w i t h  
unused Sephadex LH-20.
Two hundred p i  o f  the  0 .8  ml e s t r a d i o l  e x t r a c t  was added t o  the  
m ic roco lumn and e l u t e d  by the  f o l l o w i n g  a d d i t i o n s  o f  s o l v e n t  t o  packed 
m ic r o c o lu m n s :
a)  0 .3  ml s o l v e n t ,  d i s c a r d  e l u a t e
b) 1 . 0 m l  s o l v e n t , "  "
c)  0.5  ml s o l v e n t ,  "  "
d) 0 .3  ml s o l v e n t ,  "  "
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e) 0 .8  ml s o l v e n t ,  d i s c a r d  e l u a t e
f )  0 .8  ml s o l v e n t ,  c o l l e c t  e s t r a d i o l
g) 1.2 ml s o l v e n t ,  d i s c a r d  e l u a t e
S i x t y - s i x  p e r c e n t  o f  the  e s t r a d i o l  was c o l l e c t e d  in  the  second 0 .8
3
ml f r a c t i o n  as revea led  by chromatography  o f  H - e s t r a d i o l .  Seven hun­
dred  p i  o f  th e  e s t r a d i o l  f r a c t i o n  was t r a n s f e r r e d  t o  assay  tubes and 
evapo ra ted  to  d ryness  under  a i r  i n  a k5°C w a t e r  b a t h .  The d r i e d  re s id u e  
was su bse q u e n t l y  assayed f o r  e s t r a d i o l .
Assay o f  s tan da rds  and samples f o r  e s t r a d i o l . A s tan d a rd  cu rve  was 
p repared  by a dd ing  0-650 pg e s t r a d i o l - p  in 0 .5  ml benzenermethanol  
( 8 5 :15 )  t o  assay  t u b e s .  The c o n te n t s  o f  each tube  were  e v ap o ra te d  t o  
d ryness  under a i r  in a 45°C w a t e r  b a t h .  The d r i e d  re s id u e s  were d i s ­
so lved  in  0.25  ml o f  a 1 :8 ,0 00  d i l u t i o n  o f  e s t r a d i o l  a n t i b o d y  in  0.05M 
b o r a te  b u f f e r  (pH 8 .0 )  c o n t a i n i n g  0.01% BSA, 0.05% b ov ine  gamma g l o b u l i n ,
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3330 cpm 2 , k , 6 ,7  H - e s t r a d i o l  and 0.1% NaN^, by v o r t e x i n g  f o r  30 seconds 
( foaming  a v o i d e d ) .  The s tan d a rds  and samples were incuba ted  f o r  3 h rs  
a t  room tem pe ra tu re  w i t h  e s t r a d i o l  a n t i s e ru m  s o l u t i o n .
S e p a ra t i o n  o f  f r e e  and bound e s t r a d i o l . Two hundred f i f t y  p i  o f  
s a tu r a t e d  (N H j^ S O ^  was added t o  each tube  a f t e r  3 h rs  i n c u b a t i o n  w i t h  
the  a n t i s e r u m  s o l u t i o n .  The c o n te n t s  were  then  g e n t l y  v o r te x e d  f o r  ap ­
p r o x i m a t e l y  5 seconds and c e n t r i f u g e d  (1000 X g) f o r  30 m in u tes  a t  room 
te m p e r a tu r e .  Four hundred p i  o f  the  s u p e r n a ta n t ,  c o n t a i n i n g  unbound 
e s t r a d i o l ,  was t r a n f e r r e d  t o  a c o u n t i n g  v i a l  c o n t a i n i n g  10 ml o f  Aquaso l  
and 1.5 ml o f  w a t e r .  Each v i a l  was counted ( c o u n t i n g  e r r o r  i s  1.5%) on 
a Beckman LS-100C s c i n t i l l a t i o n  c o u n t e r .  CPM were reco rded  and sample 
hormone c o n c e n t r a t i o n  was de te rm ined  by u s in g  o n l y  the  l i n e a r  p o r t i o n  o f
^added im m ed ia te ly  p r i o r  t o  i t s  use
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t he  s tand a rd  cu rve  ( F i g .  5 ) .  A l l  e s t r a d i o l  v a lu e s  were c o r r e c t e d  f o r  
p r o c e d u r a l  losses as de te rm ined  by p e r c e n t  re c o v e ry  o f  the  i n t e r n a l  
s t a n d a r d .
Procedure  f o r  RIA o f  p r o s t a g l a n d i n  Fga
The PGF RIA was in  accordance  w i t h  a method s u p p l i e d  by C l i n i c a l  
Assays ,  I n c . ^  and i s  a m o d i f i c a t i o n  o f  p rocedures  p r e v i o u s l y  d e s c r ib e d  
(C a ld w e l l  e t  a l . ,  1971; J a f f e e  e t  a l . ,  1971).  The p rocedu re  has n o t  
y e t  been p u b l i s h e d ,  b u t  i s  p ro v id e d  t o  those  who purchase  t h e i r  PGF RIA 
k i t .  T h e r e f o r e ,  a d e s c r i p t i o n  o f  t h i s  assay i s  g iven  h e r e i n .
E x t r a c t i o n  procedure  and p e r c e n t  r e c o v e ry  o f  PGF. Two hundred t o  
700 p i  o f  a r t e r i a l  serum was e x t r a c t e d  w i t h  2 t im es  th e  volume o f  
m e thy la  1: e t h a n o 1 ( 3 : 1 )  by the  s low a d d i t i o n  o f  s o l v e n t  t o  serum. The 
e x t r a c t  was then v o r t e x e d  f o r  1 m inu te  a t  h ig h  speed and a l l o w e d  to  
s tand  a t  room tem pe ra tu re  f o r  a p p r o x im a t e l y  1 h r .  The c o n te n t s  o f  the  
e x t r a c t i o n  tube were f i l t e r e d  th ro u g h  Whatman No. 1 f i l t e r  paper  us in g  
an a s p i r a t o r  f o r  vacuum, and the  f i l t r a t e  was c o l l e c t e d  in  a t e s t  t u b e .
The e x t r a c t i o n  tube  and re s id u e  were t h o r o u g h l y  r i n s e d  w i t h  10 ml o f  e x ­
t r a c t i o n  medium, and then  the  c o n te n t s  were f i l t e r e d .  When the  re s id ue
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was d ry  i t  was d i s c a r d e d .  N i n e t y - s i x  p e r c e n t  (+ 5%; n = 10) o f  H-PGF 
was recovered  f rom f i l t r a t e s  r e s u l t i n g  f rom e x t r a c t i o n  and vacuum f i l ­
t e r i n g .  The f i l t r a t e  was evapo ra ted  to  d ryness  w i t h  a st ream o f  a i r  in  
a w a t e r  ba th  ( 4 0 ° C ) . A f t e r  e v a p o r a t i o n  was co m p le te ,  1.1 ml 0.01 M 
T r i s - H C l  b u f f e r  (pH 7 .*0  c o n t a i n i n g  0.1% g e l a t i n ,  0.9% NaC 1, 0.8% MgSO^, 
and 0.8% C a C ^  was added t o  each d r i e d  r e s i d u e .  Each tube was then a g i ­
t a t e d  f o r  15 m inu tes  a t  room tem pe ra tu re  on a mechan ica l  shaker (1 c y c le
^Cambridge,  Massachuse t ts
per second;  1 c y c le  = 80 mm) t o  d i s s o l v e  the  r e s i d u e .  Then th e  c o n te n t s  
o f  each tube  were  t r a n s f e r r e d  t o  a d i a l y s i s  chamber ( 1 .5  ml Karush t y pe )  
and d ia l y z e d  a g a i n s t  1.1 ml o f  T r i s  b u f f e r  f o r  18 h rs  a t  room tempera ­
t u r e  w h i l e  be ing  a g i t a t e d  on a m echan ica l  s h ake r  (1 c y c l e  p e r  se con d ) .  
D i a l y s i s  t u b in g ^  was p r e t r e a t e d  b e fo r e  use by b o i l i n g  in 1 l i t e r  o f  d i s ­
t i l l e d  w a t e r  c o n t a i n i n g  1.0 g EDTA and 0.5  g NaHCO^ u n t i l  t h e  t u b i n g  was 
s o f t  and o d o r l e s s .  The d i a l y s i s  t u b in g  was then  s to r e d  a t  4°C in  d i s ­
t i l l e d  w a te r  c o n t a i n i n g  0.1% NaN^ u n t i l  i t s  use .  The s o l u t i o n  l o c a te d  in
the  d i a l y s i s  c e l l  t h a t  f o r m e r l y  c o n ta in e d  o n l y  T r i s  b u f f e r  was t r a n s f e r r e d  
t o  a tube  f o r  a s s a y .  D i a l y s i s  e q u i l i b r i u m  was a t t a i n e d  a f t e r  12 h rs  as
re ve a le d  by d i a l y s i s  o f  H-PGF. F o r t y - e i g h t  p e r c e n t  (+ 2%; n *  12) o f
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the  H-PGF was recovered  f rom the  d i a l y s i s  chamber t h a t  f o r m e r l y  con­
t a i n e d  o n l y  b u f f e r .
Assay o f  s tan d a rd s  and samples f o r  PGF. Standards  and samples in
1.0 ml T r i s  b u f f e r  were  added t o  10X75 mm c u l t u r e  t u b e s .  Zero  to  4 3 .0  ng
PGF s tand a rd  were c o n ta in e d  in  each 1.0 ml o f  T r i s  b u f f e r .  F i f t y  j j l
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H-PGF (8 ,000  cpm) was added t o  each s ta n d a rd  and sample t u b e .  Then 
10 y ]  o f  a 1 :10 ,000  d i l u t i o n  o f  PGF a n t i b o d y  in  T r i s  b u f f e r  was added 
t o  each t u b e .  The c o n te n t s  were  mixed t h o r o u g h l y  on a v o r t e x e r  and i n ­
cuba ted  f o r  3 h rs  in  a 37°C w a t e r  b a t h .  A f t e r  the  3 h r  i n c u b a t i o n  0.1 
ml 10% normal  r a b b i t  serum in  T r i s  b u f f e r  and 0.1 ml o f  goa t  a n t i - r a b b i t  
gamma g l o b u l i n  serum were added t o  each t u b e .  The c o n t e n t s  o f  each tube 
were mixed t h o r o u g h l y  by v o r t e x i n g  and in cu ba ted  a t  4°C f o r  48 h r s .
A f t e r  i n c u b a t i o n  a l l  tubes were  c e n t r i f u g e d  (1000 X g) a t  room tempera­
t u r e  f o r  30 m in u te s ,  the  s u p e rn a ta n t s  were  d eca n te d ,  and t h e  tubes were
V i s h e r  S c i e n t i f i c  Company, No. 8-667C
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p laced  ups ide  down in  a t e s t  tube rack  f o r  5~10 m in u te s .  The i n s i d e  o f  
each tube was wiped w i t h  a Kimwipe in  such a way as n o t  t o  a g i t a t e  the  
p r e c i p i t a t e .  F i f t y  ju l  0.01N NaOH was added t o  each tube  in  o r d e r  to  
d i s s o l v e  the  p r e c i p i t a t e .  One ml o f  d i s t i l l e d  w a t e r  was then  added 
and the  e n t i r e  c o n te n t s  o f  each tube were then t r a n s f e r r e d  t o  c o u n t i n g  
v i a l s  c o n t a i n i n g  10 ml SF. Each v i a l  was shaken and then counted ( c o u n t ­
ing  e r r o r  is  2.0%) in  the  f u l l  t r i t i u m  window o f  a Beckman LS-100C s c i n -  
t i  l l a t i o n  c o u n t e r .  R a d i o a c t i v i t i e s  o f  each v i a l  were reco rded  as cpm and 
a s ta n d a rd  cu rve  c o n s t r u c t e d  ( F i g .  6 ) .  On ly  t h e  l i n e a r  p o r t i o n  o f  the  
s tan d a rd  cu rve  was used in  d e te r m i n in g  sample hormone c o n c e n t r a t i o n s .
A l l  PGF va lu e s  were c o r r e c t e d  f o r  p ro c e d u ra l  losses as de te rm ined  by 
p e r c e n t  re c o v e ry  o f  th e  i n t e r n a l  s t a n d a r d .
S t a t i s t i c a l  ana lyses
An a n a l y s i s  o f  v a r i a n c e  was conducted on data  f rom each hormone 
assay  t o  de te rm ine  the  e f f e c t  o f  DCRs on hormone l e v e l s ,  the  e f f e c t  o f  
t im e  on hormone l e v e l s ,  and the  i n t e r a c t i o n  o f  t h e  DCR e f f e c t  and t im e  
on the  p a t t e r n  o f  hormone s e c r e t i o n .  In a d d i t i o n ,  o r t h o g o n a l  compar isons 
were employed to  i d e n t i f y  s i g n i f i c a n t  d i f f e r e n c e s .
RESULTS
P roges te rone  and hype re m ia . The presence o f  DCRs de layed  the  o n s e t  
o f  d e c l i n e  in o v a r i a n  venous l e v e l s  o f  p ro g e s te ro n e  in pseudopregnant  
hamsters  ( F i g .  7 ) .  O var ian  venous p ro ge s te ro n e  l e v e l s  in  pseudopregnant  
hamsters w i t h  DCRs a t  156 hrs a f t e r  s t e r i l e  m a t in g  were s i g n i f i c a n t l y  
h i g h e r  ( p < 0 . 0 0 1 )  than those  in  pseudopregnant  hamsters w i t h o u t  DCRs 
a t  the  same h r  ( F i g .  7 and Tab le  I ,  Source A ) .  The presence o f  DCRs 
a l s o  de layed  by 2b hrs  the  onse t  o f  l u t e a l  r e g r e s s io n  as i n d i c a t e d  by 
hyperemia CL ( F i g .  8 ) .  An a n a l y s i s  o f  v a r i a n c e  re v e a le d  t h a t  DCRs had 
an o v e r a l l  s i g n i f i c a n t  e f f e c t  (p < 0 . 0 3 )  on p ro g e s te ron e  le v e l s  (T ab le  I ,  
OCR), and t h i s  was ev idenced by s i g n i f i c a n t l y  h i g h e r  (p < 0 . 0 1 )  p ro ge s ­
te ron e  le v e l s  in  hamsters  w i t h  DCRs d u r i n g  the  p h o to p e r io d  im m ed ia te ly  
p re ced in g  l u t e a l  re g re s s io n  than in  hamsters l a c k in g  DCRs d u r i n g  the  
c o r re s p o n d in g  p h o to p e r io d  ( F i g .  7 and T a b le  I ,  Source B ) . L u te a l  r e ­
g r e s s io n  o c c u r re d  o v e r n i g h t  as ev id enced  by a s i g n i f i c a n t  d e c l i n e  
(p < 0 .0 0 1 )  o f  o v a r i a n  venous p ro g e s te ro n e  l e v e l s  by e a r l y  morn ing  in  
hamsters  w i t h  and w i t h o u t  DCRs ( F i g .  7 and T a b le  I ,  T im e ) .
FSH ( F i g .  9 ) .  Serum FSH le v e l s  o f  pseudopregnant  hamsters  w i t h  DCRs 
d u r i n g  the  2b h r  o b s e r v a t i o n  p e r io d  were  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
f rom those  in pseudopregnant  hamsters l a c k i n g  DCRs d u r i n g  the  c o r r e s ­
pond ing t im e i n t e r v a l  (Tab le  I I ,  DCR). Serum FSH le v e l s  o f  pseudopreg­
nan t  hamsters w i t h  DCRs d id  no t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2b 
h r  o b s e r v a t i o n  p e r i o d  as re vea le d  by AN0VA (Tab le  I I I ,  T im e ) .  However, 
serum FSH le v e l s  o f  hamsters l a c k in g  DCRs were  s i g n i f i c a n t l y  h i g h e r  
( p < 0 . 0 5 )  a t  2100 hrs  than a t  0900 hrs  b e fo r e  l u t e a l  re g re s s io n  as r e ­
v e a led  by o r t h o g o n a l  compar ison A (T ab le  I I ) .
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LH ( F i g .  10) .  The p resence  o f  DCRs in  pseudopregnant  hamsters  was 
c o r r e l a t e d  w i t h  lower serum LH l e v e l s  a t  1500 h rs  ( p < 0 . 0 5 )  than those  
o f  pseudopregnant  hamsters l a c k i n g  DCRs a t  the  c o r re s p o n d in g  h r  o f  l u t e a l  
r e g r e s s io n  (Tab le  IV ,  Source A ) .  T h i s  was n o t  so a t  2100 h rs  (Tab le  IV,  
Source B ) . Serum LH l e v e l s  in  pseudopregnant  hamsters  w i t h  DCRs d i d  n o t  
f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  th e  24 h r  o b s e r v a t i o n  p e r i o d  as re ve a led  
— b y A f J G V A ( T a b l e V ,  T i m e ) . However,  serum LH l e v e l s  o f  hamsters l a c k i n g  
DCRs f l u c t u a t e d  s i g n i f i c a n t l y  d u r i n g  the  24 h r  o b s e r v a t i o n  p e r i o d  (T ab le  
V I ,  T im e ) .  T h is  was e v i d e n t  by s i g n i f i c a n t l y  h i g h e r  serum LH le v e l s  a t  
2100 h rs  than a t  0900 h rs  ( p < 0 . 0 0 2 )  b e f o r e  and 0900 h rs  ( p < 0 . 0 1 )  a f t e r  
l u t e a l  r e g r e s s io n  (Tab le  IV,  Sources C and D, r e s p e c t i v e l y ) .
PRL ( F i g .  11) .  The mean serum PRL l e v e l  in  hamsters  w i t h  DCRs d u r i n g  
th e  p h o to p e r io d  im m e d ia te ly  b e fo re  l u t e a l  r e g r e s s io n  was s i g n i f i c a n t l y  
lower than t h a t  in  hamsters  w i t h o u t  DCRs d u r i n g  th e  c o r re s p o n d in g  p h o to ­
p e r i o d  (T a b le  V I I ,  p a r t  A ) .  However, serum PRL l e v e l s  were  n o t  s i g n i ­
f i c a n t l y  a f f e c t e d  by DCRs a f t e r  the  o n s e t  o f  the  d a r k  p e r i o d ,  and b o th
groups e x h i b i t e d  s i g n i f i c a n t  f l u c t u a t i o n s  o f  serum PRL l e v e l s  d u r i n g
the  24 h r  o b s e r v a t i o n  p e r i o d .  The serum PRL l e v e l  o f  hamsters  w i t h  DCRs 
a t  2100 h rs  was s i g n i f i c a n t l y  h ig h e r  than t h a t  a t  any o t h e r  t im e  in  t h i s  
group (Tab le  V I I ,  Sources B-E) . In  hamsters  w i t h o u t  DCRs serum PRL
l e v e l s  were  s i g n i f i c a n t l y  h i g h e r  a t  2100 h rs  ( p < 0 . 0 1 )  and a t  0300 h rs
( p < 0 . 0 5 )  than a t  0900 h rs  o f  the  f o l l o w i n g  m orn in g  (Tab le  V I I ,  Sources 
F and G, r e s p e c t i v e l y ) .
E s t ra d  i o 1 ( F i g .  12 ) .  Ovar ia n  venous serum l e v e l s  o f  e s t r a d i o l  in  
pseudopregnant  hamsters  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom those  in  
pseudopregnant  hamsters l a c k i n g  DCRs u n t i l  0900 h rs  ( p < 0 . 0 0 1 )  o f  the
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m orn ing  a f t e r  th e  o n se t  o f  l u t e a l  r e g r e s s io n  (Tab le  V I I I ,  Source A ) .  
E s t r a d i o l  l e v e l s  i n  hamsters l a c k i n g  DCRs d i d  no t  f l u c t u a t e  s i g n i f i c a n t l y  
d u r i n g  the  2k  h r  o b s e r v a t i o n  p e r io d  as re ve a le d  by ANOVA (T a b le  I X ) .  
However,  hamsters w i t h  DCRs e x h i b i t e d  s i g n i f i c a n t l y  h i g h e r  ( p < 0 . 0 0 1 )  
e s t r a d i o l  l e v e l s  a t  0900 h rs  a f t e r  l u t e a l  re g re s s io n  than a t  any o t h e r  
h r  o f  the o b s e r v a t i o n  p e r io d  (Tab le  V I I I ,  Sources B - E ) .
PGF ( F i g .  13 ) .  Serum PGF l e v e l s  in  pseudopregnant  hamsters w i t h o u t  
DCRs a t  0900 h rs  o f  the  morn ing  im m ed ia te ly  p re c ed in g  l u t e a l  r e g r e s s io n  
were  s i g n i f i c a n t l y  h i g h e r  ( p < 0 . 0 0 1 )  than those  in  pseudopregnant  ham­
s t e r s  w i t h  DCRs a t  the  c o r r e s p o n d in g  h r  (T ab le  X ,  Source A ) .  The serum 
le v e l  o f  PGF in  hamsters l a c k in g  DCRs d e c l i n e d  s i g n i f i c a n t l y  ( p < 0 . 0 0 1 )  
by 1500 hrs  p re c e d in g  l u t e a l  r e g re s s io n  and was s i g n i f i c a n t l y  ( p < 0 . 05) 
lower  a t  t h a t  t im e  than t h a t  in  dec idua  b e a r in g  hamsters a t  t h e  c o r r e s ­
pond ing t im e  (Tab le  X ,  Sources C and B, r e s p e c t i v e l y ) .  Serum PGF l e v e l s  
o f  hamsters w i t h  DCRs d id  n o t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2k h r  
o b s e r v a t i o n  p e r io d  (Tab le  X I ,  T im e ) .
DISCUSSION
C e r t a i n  o f  the  p re c e d in g  data  i n d i c a t e  t h a t  the  presence o f  DCRs 
in  pseudopregnant  hamsters p ro lon g s  o v a r i a n  p ro ge s te ron e  s e c r e t i o n  and 
l u t e a l  hyperem ia ,  t h a t  the  presence o f  DCRs i s  c o r r e l a t e d  w i t h  h i g h e r  
p ro g e s te r o n e  l e v e l s  d u r i n g  the  p h o to p e r io d  im m ed ia te ly  p re c ed in g  l u t e a l  
r e g r e s s i o n ,  t h a t  l u t e o l y s i s  o ccu rs  a b r u p t l y  o v e r n i g h t  in  pseudopregnant  
hamsters  w i t h  and w i t h o u t  DCRs as ev id enced  by the  t e r m i n a l  d e c l i n e  in  
o v a r i a n  venous p ro g e s te ron e  s e c r e t i o n  and synchronous t e r m i n a t i o n  o f  
l u t e a l  hyperem ia ,  t h a t  th e  o n s e t  o f  the  t e r m i n a l  d e c l i n e  in  p ro ge s te ron e  
s e c r e t i o n  is  n o t  a s s o c ia te d  w i t h  observed  decreases in  serum l e v e l s  o f  
l u t e o t r o p i c  hormones, and t h a t  serum PGF l e v e l s  in  pseudopregnant  ham­
s t e r s  l a c k i n g  DCRs d e c l i n e  s i g n i f i c a n t l y  6-12  h rs  b e fo r e  the  t e r m i n a l  
d e c l i n e  o f  p r o g e s te r o n e .
T h a t  the  presence o f  DCRs de layed  th e  on se t  o f  d e c l i n e  in  o v a r i a n  
p ro g e s te ron e  s e c r e t i o n  and postponed t h e  t e r m i n a t i o n  o f  l u t e a l  hyperemia 
by 1 f u l l  day i n d i c a t e s  e i t h e r  an a n t i l u t e o l y t i c  o r  a l u t e o t r o p i c  e f f e c t  
o f  d e c id u a l  t i s s u e  in  pseudopregnant  h am s te rs .  S ince  PGF i s  l u t e o l y t i c  
in  hamsters (Gutknech t  e t  a l . ,  1971),  has v a s o c o n s t r i c t i v e  p r o p e r t i e s  
( P h a r r i s s ,  1970) ,  and has been i d e n t i f i e d  in  pseudopregnant  hamste r  
u t e r i n e  e x t r a c t s  (Lukaszewska e t  a l . ,  1972),  s u s ta in e d  s e c r e t i o n  o f  
p ro g e s te ron e  and p e r s i s t e n c e  o f  hyperemic  CL in  hamsters w i t h  DCRs may 
be due t o  i n h i b i t i o n  o f  s y n t h e s i s ,  r e le a s e  o r  a c t i o n  o f  PGF. A l t e r n a ­
t i v e l y ,  t h a t  a l u t e o t r o p i c  e f f e c t  o f  d e c i d u a l  t i s s u e  de layed  the  o nse t  
o f  d e c l i n e  in  o v a r i a n  p ro g e s te ro n e  s e c r e t i o n  and postponed the  t e r m in a ­
t i o n  o f  l u t e a l  hyperemia i s  p o s s i b l e .  A l u t e o t r o p i c  hormone f rom d e c i ­
dua l  t i s s u e  in pseudopregnant  r a t s  w i t h  DCRs has been proposed and i t  
may be a f a c t o r  in  m a i n t a i n i n g  p r o g e s te r o n e  s e c r e t i o n  by the  o v a r y  on
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days 8 th ro u g h  11 ( G ib o r i  e t  a l . ,  1'37*+), b u t  no such hormone has y e t  
been i s o l a t e d  f rom d e c id u a l  t i s s u e .
An e x p l a n a t i o n  f o r  the a n t i l u t e o l y t i c  e f f e c t  o f  d e c id u a l  t i s s u e  in  
pseudopregnant  r a t s  proposed by Melampy e t  a l .  (196*0 was t h a t  the  cap­
a b i l i t y  o f  the endometr ium to  produce a l u t e o l y s i n  i s  l o s t  when endo­
met r ium i s  c o nv e r te d  to  d e c i d u a l  t i s s u e .  However,  Weems e t  a l .  (197*0 
re p o r te d  h ig h e r  l e v e l s  o f  PGF in  u t e r i n e  venous plasma and u t e r i  o f  
pseudopregnant  r a t s  w i t h  DCRs than  in  r a t s  l a c k i n g  DCRs on day 9 o f  PS 
(day o f  o n s e t  o f  l u t e a l  r e g r e s s io n  in  r a t s  l a c k i n g  DCRs). T h e r e f o r e ,  in  
pseudopregnant  r a t s  w i t h  DCRs any l u t e o l y t i c  a c t i o n  o f  PGF on day 9 o f  
PS is  a p p a r e n t l y  p re v e n te d .
The presence o f  DCRs i s  c o r r e l a t e d  w i t h  h i g h e r  p ro g e s te ro n e  l e v e l s  
d u r i n g  th e  p h o to p e r io d  im m e d ia te ly  b e fo r e  l u t e a l  r e g r e s s io n  wh ic h  sug­
g es ts  the  p o s s i b i l i t i e s  t h a t  DCRs may have promoted p ro g e s te ro n e  s e c r e ­
t i o n ,  and t h a t  CL o f  pseudopregnant  hamsters w i t h  DCRs s e c r e te  more p r o ­
ges te rone  than those o f  hamsters l a c k i n g  DCRs.
The h i g h e r  p ro g e s te ro n e  l e v e l s ,  b e fo r e  l u t e a l  r e g r e s s io n  in  hamsters 
w i t h  DCRs, may be r e s p o n s ib l e  f o r  the  ma in tenance  o f  the  DCR. I t  has 
been shown t h a t  p ro g e s te ro n e  i s  necessa ry  f o r  i n d u c t i o n  and main tenance 
o f  DCRs in  ova r  i ectomi zed hamsters (Kehl  e t  a l . ,  196*+).
The h ig h e r  l e v e l s  o f  p ro g e s te ro n e  b e fo r e  l u t e a l  re g re s s io n  in  ham­
s t e r s  w i t h  DCRs were  no t  accompanied by any s i g n i f i c a n t  e l e v a t i o n  o f  
PRL, FSH o r  LH. In f a c t ,  the  mean serum PRL l e v e l  and the  LH l e v e l  a t  
1500 h rs  b e fo r e  the  t e r m i n a l  d e c l i n e  in  p ro g e s te ro n e  were lower in  
pseudopregnant  hamsters  w i t h  DCRs than in  hamsters  l a c k i n g  DCRs 
(Tab les  IV and V I I ,  Source A ) .  Hashimoto e t  a l .  (1968) r e p o r te d  a 
s i m i l a r  d i f f e r e n c e  in o v a r i a n  venous p ro g e s te r o n e  l e v e l s  in  pseudo-
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pregn an t  r a t s .  Pepe and Rothch i  Id (1 97*0 ,  however ,  r e p o r te d  no s i g n i f i ­
c a n t  d i f f e r e n c e  in  p e r i p h e r a l  l e v e l s  o f  p ro g e s te ro n e  in  serum o f  pseudo­
p regn an t  r a t s  w i t h  and w i t h o u t  DCRs on days p r i o r  to  l u t e a l  r e g r e s s io n  
and a t t r i b u t e d  the  h ig h  l e v e l s  o f  p ro ge s te ro n e  in H a s h im o to 's  r e p o r t  to  
m e th o d o lo g i c a l  problems d u r i n g  b lood  c o l l e c t i o n  f rom the  o v a r i a n  v e i n .
In the p re sen t  i n v e s t i g a t i o n ,  however,  the  d i f f e r e n c e  in  p ro g e s te ron e  
l e v e l s  between DCR and non-DCR b e a r in g  an im a ls  is  n o t  the  r e s u l t  o f  
m e th o d o lo g i c a l  problems d u r i n g  o v a r i a n  venous b lood  c o l l e c t i o n ,  s in c e  
the  changes o f  a r t e r i a l  l e v e l s  o f  p ro g es te rone  in b o th  groups (unpub­
l i s h e d )  were s i m i l a r  to  those  o f  o v a r i a n  venous b l o o d .
L u t e o l y s i s ,  as ev id enced  by the  t e r m i n a l  d e c l i n e  in  o v a r i a n  venous 
p ro g e s te ron e  s e c r e t i o n ,  o c c u r re d  a b r u p t l y  o v e r n i g h t  i n  pseudopregnant  ham­
s t e r s  w i t h  and w i t h o u t  DCRs and was synchronous w i t h  t e r m i n a t i o n  o f  l u ­
t e a l  hype rem ia .  T h i s  i s  in  agreement w i t h  the  r e s u l t s  r e p o r te d  by Green­
wald  ( 1973) ,  who demons t ra ted  t h a t  f u n c t i o n a l  and s t r u c t u r a l  l u t e o l y s i s  
o c c u r  s im u l t a n e o u s l y  in ham s te rs .
The t e r m i n a l  d e c l i n e  in p ro ge s te ro n e  s e c r e t i o n  was n o t  accompanied 
by an observed  decrease  in  serum l e v e l s  o f  the  b a s i c  hamster  l u t e o t r o p i c  
hormone complex ,  FSH and PRL. In f a c t ,  serum le v e l s  o f  these  two h o r ­
mones were h i g h e r  d u r i n g  CL r e g r e s s io n  in  pseudopregnant  hamsters w i t h  
and w i t h o u t  DCRs than  those  observed  p r e v i o u s l y  in  c y c l i c  hamsters d u r i n g  
l u t e a l  r e g r e s s io n  (Bast  and Greenwald ,  197*+a; T e r r a n o v a ,  u n p u b l i s h e d ) .  
Serum FSH le v e l s  d u r i n g  l u t e a l  r e g r e s s io n  in  b o th  pseudopregnant  groups 
were  h ig h e r  than those  observed  p r e v i o u s l y  in  p re g n a n t  hamsters  on days 
a s s o c i a t e d  w i t h  the  t e r m in a l  d e c l i n e  o f  p ro g e s te ron e  . (Bas t  and Green­
w a ld ,  197*+b). Serum PRL le v e l s  d u r i n g  l u t e a l  r e g r e s s io n  i n  pseudopreg­
nan t  hamsters w i t h  and w i t h o u t  DCRs were equa l  t o  o r  h i g h e r  than those
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PRL l e v e l s  r e p o r te d  f o r  p regnan t  hamsters d u r i n g  a c o r re s p o n d in g  t im e  
(Bas t  and Greenwald ,  197**b) . However, the  s t r e s s  a s s o c i a t e d  w i t h  man i­
p u l a t i o n  d u r i n g  b lood  c o l l e c t i o n ,  and the  e f f e c t  o f  Nembutal a n e s th e s ia  
co u ld  have a l t e r e d  the  serum PRL c o n c e n t r a t i o n s  in the  p re s e n t  i n v e s t  L e ­
g a t i o n .  P r o v id i n g  t h a t  the serum PRL le v e l s  a re  v a l i d ,  l u t e a l  r e g r e s s io n  
in  pseudopregnant  hamsters w i t h  and w i t h o u t  DCRs cannot  be e x p la in e d  by 
w i t h d r a w a l  o f  l u t e o t r o p i c  s u p p o r t  f rom t h e  p i t u i t a r y .
High  serum PGF le v e l s  in  pseudopregnant  hamsters l a c k i n g  DCRs a t  
0900 h rs  p r i o r  t o  the onse t  o f  the  t e r m in a l  d e c l i n e  o f  p ro ge s te ro n e  sug­
g e s t  t h a t  PGF is  r e l a t e d  to  the  t e r m in a l  d e c l i n e  o f  p ro g e s te r o n e  ( F i g .  13) .  
In hamsters w i t h  DCRs, serum PGF le v e l s  d id  no t  f l u c t u a t e  s i g n i f i c a n t l y  
(p > 0 . 0 5 )  d u r i n g  the  2k h r  o b s e r v a t i o n  p e r i o d  ( F i g .  1 3 ) ;  however,  they  
m ig h t  w e l l  accoun t  f o r  l u t e o l y s i s ,  s in c e  they  were n o t  a t  b a s e l i n e  l e v e l s  
f o r  PS a t  the  o nse t  o f  l u t e o l y s i s  ( F i g .  13) .  In hamsters  w i t h  and w i t h ­
o u t  DCRs, PGF may have a b r u p t l y  inc reased  h rs  b e f o r e  the  i n i t i a l  0900 
h rs  samples were c o l l e c t e d .  E a r l i e r  and more f r e q u e n t  s a m p l in g ,  o r  
sam p l in g  f rom the  u t e r i n e  v e in  may be r e q u i r e d  t o  d e t e c t  i n c re a s e s  in 
PGF d u r i n g  the  h rs  p r i o r  t o  l u t e a l  r e g r e s s io n .
In pseudopregnant hamsters lacking DCRs (Shaikh e t  a l . ,  1973),  and 
in pregnant ra ts  (Labhsetwar and Watson, 197*0,  plasma PGF lev e ls  did 
not f l u c t u a t e  on the day p r i o r  to or on the day o f ,  the onset o f  the 
te rm ina l  d ec l in e  o f  progesterone.  That PGF o f  ovar ian  o r i g i n  may be 
involved in the te rminal  d e c l in e  o f  progesterone in pregnant ra ts  was 
proposed by Labhtsetwar and Watson (197*+). I f  the ovar ian  PGF is meta­
b o l ized  w i t h in  the ra t  ovary i t s e l f ,  then no s i g n i f i c a n t  increase in 
plasma PGF would be observed during CL regress ion .  However, f l u c t u a t io n s  
in PGF sec re t io n  during a s in g le  day could not be detected by the s in g le
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d a i l y  samples c o l l e c t e d  by Sha ikh  o r  Labhsetwar and Watson.
The d e t e r m i n a t i o n  o f  PGF f rom serum ( a t  ^ °C )  r a t h e r  than  f rom plasma 
may have a l t e r e d  the  a ssaya b le  PGF, b u t  the  l e v e l s  o f  PGF r e p o r te d  f o r  
hamsters w i t h  and w i t h o u t  DCRs in  t h i s  i n v e s t i g a t i o n  a re  w i t h i n  the  
range o f  l e v e l s  r e p o r te d  f rom p e r i p h e r a l  plasma o f  pseudopregnant  ham­
s t e r s  l a c k i n g  DCRs by Sha ikh  e t  a l .  ( 1 9 7 3 ) .  A l s o ,  PGF le v e l s  o f  human 
plasma and serum c o l l e c t e d  f rom b lood wh ich  s to o d  a t  k°C f o r  2k h rs  a re  
no t  s i g n i f i c a n t l y  d i f f e r e n t  ( C h a l l i s  and T u l c h i n s k y ,  1973) .
FSH l e v e l s  in  hamsters l a c k i n g  DCRs were  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
f rom those  in  hamsters w i t h  DCRs a t  any t im e d u r i n g  the  2k h r  o b s e rv a ­
t i o n  p e r io d  (Tab le  I I ,  DCR). I f  the  DCRs had any e f f e c t  on a r t e r i a l  
FSH l e v e l s ,  i t  was no t  a t  the t im e o f  l u t e a l  r e g r e s s i o n .  Whether DCRs 
a f f e c t  a r t e r i a l  l e v e l s  o f  FSH a t  any t im e has n o t  been r e p o r te d  f o r  r a t s  
o r  ham ste rs .
FSH le v e l s  in  hamsters w i t h  and w i t h o u t  DCRs were  h i g h e r  than  those  
r e p o r te d  p r e v i o u s l y  f o r  c y c l i c  hamsters (Bas t  and Greenwa ld ,  197*ta) and 
f o r  p regnan t  hamsters (Bas t  and Greenwald,  197^b) d u r i n g  th e  t e r m in a l  
d e c l i n e  in p ro g e s te ron e  a s s o c ia te d  w i t h  l u t e o l y s i s  in  bo th  g ro u p s .  The 
h ig h  FSH le v e l s  in  the  p r e s e n t  i n v e s t i g a t i o n  a re  p ro b a b ly  i n d i c a t i v e  o f  
o v a r i a n  f o l l i c u l a r  g row th .
The presence  o f  DCRs in  pseudopregnant  hamsters  was c o r r e l a t e d  w i t h  
a s i g n i f i c a n t l y  lower  LH le v e l  a t  1500 h rs  than in  hamsters l a c k i n g  DCRs 
a t  the  c o r r e s p o n d in g  hr  ( F i g .  10, and T ab le  IV ,  Source A ) .  LH l e v e l s  o f  
hamsters w i t h  DCRs d id  no t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2k h r  o b ­
s e r v a t i o n  p e r i o d ,  whereas LH le v e l s  o f  hamsters l a c k i n g  DCRs d i d  f l u c t u a t e  
(Tab les  V and V I ) .  LH le v e l s  in  bo th  pseudopregnant  groups were lower 
t h a n ,  o r  equa l  t o ,  those observed p r e v i o u s l y  in  c y c l i c  hamsters  (Bast
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and Greenwald ,  1974a; T e r ra n o v a ,  u n p u b l i s h e d )  o r  in  p regn an t  hamsters 
(Bas t  and Greenwa ld ,  1974b) d u r i n g  the  t e r m i n a l  d e c l i n e  o f  p ro ge s te ro n e  
a s s o c ia te d  w i t h  l u t e o l y s i s .  The s i g n i f i c a n c e  o f  the se  d i f f e r e n c e s  in LH 
l e v e l s  i s  n o t  c l e a r  a t  t h i s  t i m e .
In the  p r e s e n t  i n v e s t i g a t i o n ,  endogenous l e v e l s  o f  PRL in  b o th  groups 
were  found t o  f l u c t u a t e  d u r i n g  the  24 h r  o b s e r v a t i o n  p e r i o d  ( F i g .  11) .  I t  
i s  n o te w o r th y  t h a t  d i u r n a l  and n o c t u r n a l  surges o f  PRL have been r e p o r te d  
in  serum o f  pseudopregnant  r a t s  l a c k i n g  DCRs (Freeman e t  a l . ,  197*0. and 
in  p regn an t  r a t s  (B u tc h e r  e t  a l . ,  1972).  R e c e n t l y ,  Bast  ( u n p u b l i s h e d  
o b s e r v a t i o n ;  see B a s t  and Greenwa ld ,  1974b) found a d i u r n a l  rhy thm o f  
serum PRL d u r i n g  the  e a r l y  days o f  pregnancy in  h am s te rs .  That  a d a i l y  
rhythm o f  PRL e x i s t s  in  pseudopregnant  hamsters  i s  l i k e l y .
DCRs had no e f f e c t  on o v a r i a n  venous e s t r a d i o l  l e v e l s  u n t i l  sometime 
between 0300 h rs  and 0900 h rs  a f t e r  l u t e a l  r e g r e s s i o n .  T h is  p o s t r e g r e s -  
s i o n a l  r i s e  in  o v a r i a n  venous e s t r a d i o l  may be a s s o c i a t e d  w i t h  o v u l a t i o n  
(Sha ikh  e t  a l . ,  1973),  s in c e  the  o nse t  o f  p s y c h i c  e s t r u s  wou ld  have oc» 
c u r r e d  d u r i n g  the  n e x t  d a r k  p e r i o d  in  hamsters w i t h  DCRs ( T a t e ,  1964).
TABLE I
ANALYSIS OF VARIANCE OF PROGESTERONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DECIDUOMATA
Degrees o f  Sum o f  Mean
Source freedom  squares squares F p
DCR 1 65132 .^9  65132.50 5 .0 7  < 0 .0 3
Aa 1 320045.00  320045.00 24.91 <0 .001
Bb 1 103022.50 103022.50 8 .02  < 0 .0 1
Time 4 931875 .02 232968.75 18.13 <0 .0 0 1
DCR X Time 4 48026.38 12006.60 0 .93  > 0 . 0 5
E r r o r  87 1117780.36 12848.05
T o t a l  96 2175294.68
a -  mean p ro g e s te ro n e  le v e l  o f  hamsters  l a c k i n g  DCRs a t  I56 h rs  a f t e r  
s t e r i l e  m a t ing  compared o r t h o g o n a l l y  w i t h  the  mean p ro g e s te ron e  
l e v e l  o f  hamsters w i t h  DCRs a t  t h e  same h r
b -  mean p ro g e s te ron e  l e v e l  o f  hamsters  l a c k in g  DCRs a t  132 and 138 hrs  
a f t e r  s t e r i l e  m a t in g  compared o r t h o g o n a l l y  w i t h  the  mean p ro ge s ­




ANALYSIS OF VARIANCE OF FOLLICLE STIMULATING HORMONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DECIDUOMATA
Source
Degrees o f  
f reedom




DCR 1 33087.61 33087.61 1.138 > 0 .0 5
Time 4 106379.2** 26594.81 0.915 > 0 .0 5
A3 1 172496.73 172496.73 5 .935 < 0 .0 5
DCR X Time 4 191341.24 47835.31 1.646 > 0 .0 5
E r r o r 90 2615640.50 29062.67
To ta  1 99 2946448.59
a -  mean FSH le v e l  o f  hamsters  l a c k in g  DCRs a t  0900 h rs  b e fo r e  l u t e a l  
r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  t h e  mean FSH l e v e l  o f  hamsters 
l a c k in g  DCRs a t  2100 h rs
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TABLE I I I
ANALYSIS OF VARIANCE OF FOLLICLE STIMULATING HORMONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH DECIDUOMATA
Degrees o f  Sum o f  Mean
Source f reedom squares  squares F p
Time k 7^961.90  187^0.48  0 .75  > 0 .0 5
E r r o r  i+5 1122389.89 2kSk2.00
T o t a l  k9 1197351.79
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TABLE IV
ANALYSIS OF VARIANCE OF LUTEINIZING HORMONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DECIDUOMATA
Source
Degrees o f  
f reedom





DCR 1 7761.60 7761.60 3.48 > 0 . 0 5
Aa 1 15680.00 15680.00 7.03 < 0 . 0 5
Bb 1 10125.00 10125.00 4 .5 4 > 0 . 0 5
Time k 18082.54 4520 .64 2.03 > 0 . 0 5
cc 1 27691.68 27691.68 12.42 < 0 . 0 0 2
Dd 1 19263.42 19263.42 8 .6 4 < 0 . 0 1
DCR X Time k 26151.34 6537.84 2.93 < 0 . 0 5
E r r o r 90 200719.10 2230.21
To ta  1 99 252714.58
a -  mean LH l e v e l  o f  hamsters  l a c k in g  DCRs a t  1500 h rs  compared 
o r t h o g o n a l l y  w i t h  the  mean LH l e v e l  o f  hamsters w i t h  DCRs a t  
the  c o r re s p o n d in g  hr
b -  mean LH le v e l  o f  hamsters  l a c k in g  DCRs a t  2100 h rs  compared 
o r t h o g o n a l l y  w i t h  the  mean LH le v e l  o f  hamsters w i t h  DCRs a t  
the  c o r re s p o n d in g  h r
c -  mean LH l e v e l  o f  hamsters  l a c k in g  DCRs a t  0900 h rs  b e fo r e  l u t e a l  
r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  th e  mean LH l e v e l  o f  hamsters 
l a c k i n g  DCRs a t  2100 h rs
d -  mean LH l e v e l  o f  hamsters  l a c k in g  DCRs a t  0900 h rs  a f t e r  l u t e a l
r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  th e  mean LH le v e l  o f  hamsters 
l a c k i n g  DCRs a t  2100 hrs
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TABLE V
ANALYSIS OF VARIANCE OF LUTEINIZING HORMONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH DECIDUOMATA
Source
Degrees o f  
f reedom





Time 4 3487.81 871.95 0.45
E r r o r 45 87825.63 1951.68
To ta  1 49 91313.44
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TABLE VI
ANALYSIS OF VARIANCE OF LUTEINIZING HORMONE LEVELS
OF PSEUDOPREGNANT HAMSTERS WITHOUT DECIDUOMATA
Source
Degrees o f  
f reedom




Time 4 40851.06 10212.77 4 .0 8
E r r o r 45 112643.91 2503.20
To ta  1 bS 153494.97
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TABLE V II
ANALYSIS OF VARIANCE OF PROLACTIN LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DECIDUOMATA
Source
Degrees o f  
f reedom





DCR 1 36.69 36.69 0 .202 > 0 .0 5
A3 1 1214.40 1214.40 6 .6 9 < 0 .0 5
Time 4 4868.96 1217.24 6 .7 0 < 0.001
Bb 1 3269.12 3269.12 18.00 < 0.001
Cc 1 3928.40 3928.40 21 .63 < 0.001
Dd 1 959.11 959.11 5 .2 8 < 0 .0 5
Ee 1 1829.78 1829.78 10.07 < 0.01
Ff 1 1620.00 1620.00 8 .9 2 < 0.01
Gs 1 945.31 945.31 5 .2 0 < 0 . 0 5
DCR X Time 4 1878.96 469 .74 2 .59 > 0.05
E r r o r 90 16346.90 181.63
Tota  1 99 23131.51
a -  mean p r o l a c t i n  l e v e l  o f  pseudopregnant  hamsters  l a c k in g  DCRs a t  
0900 h rs  b e fo re  l u t e a l  r e g r e s s io n  and a t  1500 h rs  compared 
o r t h o g o n a l l y  w i t h  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  
DCRs a t  c o r re s p o n d in g  hrs
b -  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  DCRs a t  0900 h rs  b e f o r e  
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean p r o l a c t i n  
le v e l  o f  hamsters w i t h  DCRs a t  2100 hrs
c -  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  DCRs a t  1500 h r  compared
o r t h o g o n a l l y  w i t h  the  mean p r o l a c t i n  l e v e l  o f  hamsters  w i t h  DCRs
a t  2100 h r s .
d -  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  DCRs a t  0300 h r  compared
o r t h o g o n a l l y  w i t h  the  mean p r o l a c t i n  l e v e l  o f  hamsters  w i t h  DCRs
a t  2100 h rs
e -  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  DCRs a t  0900 h rs  o f  the  
morn ing  f o l l o w i n g  l u t e a l  re g re s s io n  compared o r t h o g o n a l l y  w i t h  the  
mean p r o l a c t i n  l e v e l  o f  hamsters w i t h  DCRs a t  2100 hrs
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TABLE V II  c o n tin u e d
f  -  the  mean p r o l a c t i n  l e v e l  o f  hamsters w i t h o u t  DCRs a t  2100 h rs  
compared o r t h o g o n a l l y  w i t h  the  mean p r o l a c t i n  l e v e l  o f  hamsters 
w i t h o u t  DCRs a t  0900 h rs  a f t e r  l u t e a l  r e g r e s s io n
g -  the  mean p r o l a c t i n  le v e l  o f  hamsters  w i t h o u t  DCRs a t  0300 h rs  
compared o r t h o g o n a 1 l y  w i t h  th e  mean p r o l a c t i n  l e v e l  o f  hamsters 
w i t h o u t  DCRs a t  0900 h rs  a f t e r  l u t e a l  r e g r e s s io n
TABLE VI I I
ANALYSIS OF VARIANCE OF ESTRADIOL LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DECIDUOMATA
Source
Degrees o f  
f reedom




DCR 1 12.45 12.45 8 .3 0 <0 .01
A3 1 43 .48 4 3 .48 28.99 <0.001
Time 4 29.60 7 .40 4 .93 < 0 .0 1
Bb 1 31.07 31.07 20.71 <0 .001
Cc 1 4 4 .7 6 44.76 29 .84 <0 .001
Dd 1 25 .74 25.7k 17.16 <0 .001
Ee 1 4 1 .6 4 41.64 27.76 <0 .0 01
DCR X Time 4 38.41 9 .6 0 6 .4 0 < 0 .0 0 1
E r r o r 90 135.24 1.50
To ta  1 99 215.70
a -  the  mean le v e l  o f  e s t r a d i o l  i n  hamsters w i t h  DCRs a t  0900 h rs  a f t e r
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean e s t r a d i o l
l e v e l  a t  the  c o r r e s p o n d in g  h r  in  hamsters l a c k in g  DCRs
b -  the  mean e s t r a d i o l  l e v e l  o f  hamsters  w i t h  DCRs a t  0900 h rs  a f t e r
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean e s t r a d i o l  
l e v e l  o f  hamsters  w i t h  DCRs a t  0300 hrs
c -  the  mean e s t r a d i o l  l e v e l  o f  hamsters  w i t h  DCRs a t  0900 h rs  a f t e r
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  t h e  mean e s t r a d i o l  
l e v e l  o f  hamsters  w i t h  DCRs a t  2100 hrs
d -  the  mean e s t r a d i o l  l e v e l  o f  hamsters w i t h  DCRs a t  0900 h rs  a f t e r
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean e s t r a d i o l  
l e v e l  o f  hamsters  w i t h  DCRs a t  1500 hrs
e -  the  mean e s t r a d i o l  l e v e l  o f  hamsters w i t h  DCRs a t  0900 h rs  a f t e r
l u t e a l  r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean e s t r a d i o l  
l e v e l  o f  hamsters w i t h  DCRs a t  0900 h rs  b e fo re  l u t e a l  r e g r e s s io n
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TABLE IX
ANALYSIS OF VARIANCE OF ESTRADIOL LEVELS
OF PSEUDOPREGNANT HAMSTERS WITHOUT DECIDUOMATA
Degrees o f  Sum o f  Mean F
Source freedom  squares squares
Time 4 7.95 1.99 2.05
E r r o r  45 43 .53  0 .97
T o t a 1 49 5 1 .4 8
4o
P
> 0 . 0 5
TABLE X
ANALYSIS OF VARIANCE OF PROSTAGLANDIN F2a LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH AND WITHOUT DEC IDUOMATA
Source
Degrees o f  
f reedom




DCR 1 0.000576 0.000576 0.0016 > 0 .0 5
Aa 1 8.27 8 .27 22.37 <0 .001
Bb 1 2 .04 2 .0 4 5 .6 7 < 0 .0 5
Time k 20.19 5 .05 14.03 <0 .0 01
cc 1 19.38 19.38 53.83 < 0 .0 0 1
DCR X Time k 11.21 2 .8 0 7.78 < 0 .0 0 1
E r r o r 90 32.52 0 .36
To ta  1 99 63.92
a -  mean PGF le v e l  o f  hamsters l a c k in g  DCRs a t  0900 h r s  b e fo r e  l u t e a l
r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean PGF l e v e l  in  hamsters 
w i t h  DCRs a t  the  c o r re s p o n d in g  h r
b -  mean PGF le v e l  o f  hamsters l a c k in g  DCRs a t  1500 h rs  compared 
o r t h o g o n a l l y  w i t h  the  mean PGF le v e l  in  hamsters w i t h  DCRs a t  
the  c o r re s p o n d in g  hr
c -  mean PGF le v e l  o f  hamsters  l a c k i n g  DCRs a t  0900 h rs  b e f o r e  l u t e a l  
r e g r e s s io n  compared o r t h o g o n a l l y  w i t h  the  mean PGF l e v e l  o f  
hamsters l a c k in g  DCRs a t  1500 hrs
k]
TABLE XI
ANALYSIS OF VARIANCE OF PROSTAGLANDIN F2a  LEVELS
OF PSEUDOPREGNANT HAMSTERS WITH DEC I DUOMATA
Degrees o f  Sum o f  Mean
Source freedom  squares squares F
Time k 1 .79 O.kS 1.96
E r ro r  k5 10.33 0.23
T o t a l  kS 12.12
P
> 0 . 0 5
kz
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F ig u re  1. Gel f i l t r a t i o n  p a t t e r n  o f  p ro d u c ts  f rom the se p a ra te  i o d i n a ­
t i o n  o f  NIAMD-Rat F S H - l - 1 ,  L H - l - 3  and P R L - l - 1 .  Each hormone was i n d i -
125
v i d u a l l y  i o d in a t e d  w i t h  I and the  p ro d u c ts  o f  each i o d i n a t i o n  a p p l i e d  
t o  a B io  Gel P-60 ge l  f i l t r a t i o n  column (0 .7X 2 0 .0  cm) p r e v i o u s l y  e q u i ­
l i b r a t e d  a t  room tem pe ra tu re  w i t h  phosphate b u f f e r e d  s a l i n e  and 2% bov ine  
serum a lb um in  in b u f f e r e d  s a l i n e .  F r a c t i o n s  o f  0 .5  ml were c o l l e c t e d .  
Each p o i n t  r e p re s en ts  coun ts  per  m inu te  ( c o u n t i n g  e r r o r  i s  2%) in  a 10 p i
a l i q u o t .  The f i r s t  and second peak o f  each cu rve  re p re s e n ts  the  maximum
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F ig u re  2 .  Gel f i l t r a t i o n  p a t t e r n  o f  ' 2^ I -F S H ,  ^ l - L H  and ' 2^ I -P R L  on 
B io  Gel P-60 (0 .7 X 2 0 .0  cm) p r e v i o u s l y  e q u i l i b r a t e d  w i t h  phosphate b u f ­
f e r e d  s a l i n e  and 2% bov ine  serum a lbum in  in  b u f f e r e d  s a l i n e .  Two hundred 
p i  o f  f r a c t i o n  3 o r  4 f rom th e  o r i g i n a l  p u r i f i c a t i o n  was r e p u r i f i e d  by 
ge l  f i l t r a t i o n .  F r a c t i o n s  o f  0.5 ml were c o l l e c t e d .  Each p o i n t  r e p r e ­
sen ts  coun ts  p e r  m inu te  ( c o u n t i n g  e r r o r  i s  2%) in  one 10 p i  a l i q u o t .
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F ra c t io n  number
F ig u re  3 .  S tandard  cu rves  f o r  r e fe r e n c e  hormones NIAMD Rat-FSH-RP-1, 
Ra t -LH-RP-1 ,  and Rat -PRL-RP-1, and dose response cu rve s  f o r  poo led  sera 
f rom pseudopregnant  hamsters  in each a s s a y .  A n t i s e r a  employed in  the  
assays  were  N IAMD-An t i -Ra t  FSH S -6 ,  A n t i - R a t  LH S - l ,  and A n t i - R a t  PRL 
S -2 .  Each p o i n t  re p re s e n ts  coun ts  per  m inu te  ( c o u n t i n g  e r r o r  is  2%) and 
i s  the  mean o f  t r i p l i c a t e  d e t e r m i n a t i o n s .  F i f t y  p e r c e n t  b i n d i n g  r e p r e ­
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F ig u re  k .  S tandard  RIA cu rve  f o r  p ro g es te rone  d e r i v e d  by u s in g  p ro ge s ­
t e r o n e -1  1 - s u c c in a t e - b o v in e  serum a lb um in  a n t i b o d y  a t  a 1 :12 ,000  d i l u t i o n .  
Each p o i n t  r e p re s e n ts  c oun ts  per  m inu te  ( c o u n t i n g  e r r o r  i s  1.5%) and is  
the  mean o f  t r i p l i c a t e  d e t e r m i n a t i o n s .  F i f t y  p e r c e n t  b i n d i n g  re p re s e n ts  
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F ig u re  5 .  S tandard  RIA cu rve  f o r  e s t r a d io l - J ?  d e r i v e d  by u s in g  e s t r o n e -  
17-oxime c o n ju g a te  a n t i b o d y  a t  a 1 :8 ,000  d i l u t i o n .  Each p o i n t  re p re s e n t s  
co u n ts  p e r  m inu te  ( c o u n t i n g  e r r o r  i s  1.5%) and i s  t h e  mean o f  t r i p l i c a t e  
d e t e r m i n a t i o n s .  F i f t y  p e r c e n t  b i n d i n g  re p r e s e n t s  1,665 coun ts  p e r  m in u t e .
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F ig u re  6 .  S tandard  RlA cu rve  f o r  p r o s t a g l a n d i n  Each p o i n t  rep
se n ts  c o un ts  per  m inu te  ( c o u n t i n g  e r r o r  i s  2.0%) and is  the  mean o f  
t r i p l i c a t e  d e t e r m i n a t i o n s .  F i f t y  p e r c e n t  b i n d i n g  re p re s e n t s  4 ,000  























F ig u re  7 .  P roges te rone  l e v e l s  (n g /m l  o v a r i a n  venous serum) a t  the  i n ­
d i c a te d  h rs  a f t e r  s t e r i l e  m a t in g  in  pseudopregnant  hamsters w i t h  and 
w i t h o u t  dec iduomata  (DCRs) and m a in ta in e d  on a 12L:12D l i g h t i n g  schedu l  
in  wh ic h  the d a r k  p e r io d  ended a t  0600 h r s .  Each p o i n t  r e p re s e n ts  a 
mean o f  10 a n im a ls  excep t  those  a t  17^  and 180 h rs  a f t e r  s t e r i l e  m a t in g  




















4 0 0 .
3 5 0 .
3 0 0 .
2 5 0 .
200 -










F ig u re  8 .  Percen t  pseudopregnant  hamsters w i t h  and w i t h o u t  deciduomata  
(DCRs) e x h i b i t i n g  hyperemic  co rp o ra  lu t e a  i n  the  l e f t  o v a r y  a t  the  i n d i ­
ca ted  h r  a f t e r  s t e r i l e  m a t i n g .  A l l  hamsters were  m a in ta in e d  on a 12L :12D 
l i g h t i n g  s c h e d u le .  The d a r k  p e r io d  t h a t  began a t  141 h rs  a f t e r  s t e r i l e  
m a t in g  in  hamsters w i t h o u t  DCRs and a t  165 h rs  a f t e r  s t e r i l e  m a t in g  in  
hamsters w i t h  DCRs i s  re p re sen ted  by a b l a c k  b a r  a t  the  bo t tom o f  the  
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F ig u re  9 .  A r t e r i a l  serum c o n c e n t r a t i o n s  (mean + SE, n = 10) o f  f o l l i c l e  
s t i m u l a t i n g  hormone (FSH) in  pseudopregnant  hamsters w i t h  and w i t h o u t  
dec iduomata  (DCRs). F i f t e e n  hundred h rs  d e s ig n a te s  138 h rs  a f t e r  s t e r i l e  
m a t in g  in pseudopregnant  hamsters w i t h o u t  DCRs and 162 h rs  a f t e r  s t e r i l e  
m a t ing  in  pseudopregnant  hamsters w i t h  DCRs. Day 1 o f  pseudopregnancy 
i s  the  f i r s t  24 h r  p e r i o d  commencing a t  2400 h rs  on t h e  n i g h t  o f  s t e r i l e  
m a t i n g .  FSH l e v e l s  a re  expressed  in  terms o f  NIAMD-Rat FSH-RP-1 (p o te n ­
cy  2.1 X N IH -F S H -S l ) .  B la c k  and w h i t e  bars  a t  the  bo t tom o f  the  f i g u r e  
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F ig u r e  10. A r t e r i a l  serum c o n c e n t r a t i o n s  (mean + SE, n *  10) o f  l u t e ­
i n i z i n g  hormone (LH) in  pseudopregnant  hamsters w i t h  and w i t h o u t  d e c id u o -  
mata (DCRs).  F i f t e e n  hundred h rs  d e s ig n a te s  138 h rs  a f t e r  s t e r i l e  m a t in g  
in  pseudopregnant  hamsters w i t h o u t  DCRs and 162 h rs  a f t e r  s t e r i l e  m a t ing  
in hamsters  w i t h  DCRs. Day 1 o f  pseudopregnancy i s  th e  f i r s t  2k h r  
p e r i o d  commencing a t  2400 h rs  on th e  n i g h t  o f  s t e r i l e  m a t in g .  LH le v e l s  
a re  expressed  in terms o f  NIAMD-Rat LH-RP-1 (0 .0 3  X N IH - L H - S l ) .  B lack  
and w h i t e  bars  a t  the  bo t tom  o f  the  f i g u r e  re p r e s e n t  d a r k  and l i g h t  
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F ig u r e  11. A r t e r i a l  serum c o n c e n t r a t i o n s  (mean + SE, n = 10) o f  p r o l a c ­
t i n  (PRL) i n  pseudopregnant  hamsters w i t h  and w i t h o u t  deciduomata  (DCRs). 
F i f t e e n  hundred h rs  i n d i c a t e s  138 h rs  a f t e r  s t e r i l e  m a t ing  in  hamsters 
w i t h o u t  DCRs and 162 h rs  a f t e r  s t e r i l e  m a t in g  in pseudopregnant  hamsters 
w i t h  DCRs. Day 1 o f  pseudopregnancy i s  the  f i r s t  24 h r  p e r io d  commencing 
a t  2400 h rs  on t h e  n i g h t  o f  s t e r i l e  m a t i n g .  PRL l e v e l s  a re  expressed in  
terms o f  NIAMD-Rat PRL-RP-I ( 1 1 .0  lU /m g ) .  B la ck  and w h i t e  bars  a t  the 
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F ig u re  12. E s t r a d i o l  l e v e l s  (mean + SE, n = 10) o f  o v a r i a n  venous serum 
in  pseudopregnant  hamsters  w i t h  and w i t h o u t  dec iduomata  (DCRs) . F i f t e e n  
hundred h rs  i n d i c a t e s  138 h rs  a f t e r  s t e r i l e  m a t ing  in  hamsters l a c k in g  
DCRs and 162 h rs  a f t e r  s t e r i l e  m a t ing  in  hamsters w i t h  DCRs. Day 1 o f  
pseudopregnancy i s  the  f i r s t  2k h r  p e r i o d  commencing a t  2400 h rs  on the  
n i g h t  o f  s t e r i l e  m a t i n g .  B la c k  and w h i t e  bars  a t  the bo t tom o f  the 




























F ig u r e  13. A r t e r i a l  serum c o n c e n t r a t i o n s  (mean + SE, n *  10) o f  p r o ­
s t a g l a n d i n  F2Q in pseudopregnant  hamsters  w i t h  and w i t h o u t  deciduomata 
(DCRs). F i f t e e n  hundred h rs  i n d i c a t e s  138 h rs  a f t e r  s t e r i l e  m a t in g  in 
hamsters  l a c k in g  DCRs and 162 h rs  a f t e r  s t e r i l e  m a t ing  in hamsters  w i t h  
DCRs. Day 1 o f  pseudopregnancy i s  t h e  f i r s t  2k h r  p e r i o d  commencing 
a t  2400 h rs  on the  n i g h t  o f  s t e r i l e  m a t i n g .  B la c k  and w h i t e  bars  a t  
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SUMMARY
1. The presence  o f  DCRs in  pseudopregnant  hamsters de layed the on se t  
o f  d e c l i n e  in o v a r i a n  p ro g e s te ron e  s e c r e t i o n  by one f u l l  day ,  wh ich  
i n d i c a t e s  an a n t i  l u t e o l y t i c  e f f e c t  o f  d e c id u a l  t i s s u e .
2 .  D u r in g  the  p h o to p e r io d  im m ed ia te ly  p re c e d in g  l u t e a l  r e g r e s s io n  the 
mean p ro g e s te ro n e  le v e l  was h ig h e r  in hamsters w i t h  DCRs than in 
hamsters l a c k i n g  DCRs.
3 .  The t e r m i n a l  d e c l i n e  in  c i r c u l a t i n g  p ro g e s te ron e  o c c u r re d  a b r u p t l y  
o v e r n i g h t  i n  b o th  groups  and was synchronous  w i t h  t e r m i n a t i o n  o f  
l u t e a l  hype rem ia .
k .  The on se t  o f  the  t e r m i n a l  d e c l i n e  in  p ro g e s te r o n e  s e c r e t i o n  was no t  
im m e d ia te l y  preceded o r  accompanied by observed  decreases in  serum 
le v e l s  o f  hamster  l u t e o t r o p i c  hormones,  FSH and PRL. However, PRL 
le v e l s  may have been a l t e r e d  by o p e r a t i o n a l  s t r e s s  and Nembutal 
a n e s t h e s i a .  P r o v i d i n g  t h a t  th e  serum PRL l e v e l s  a re  v a l i d ,  l u t e a l  
r e g r e s s io n  in pseudopregnant  hamsters w i t h  o r  w i t h o u t  DCRs cannot  
be e x p l a i n e d  by w i t h d r a w a l  o f  l u t e o t r o p i c  s u p p o r t  f rom the  p i t u i t a r y .
5 .  High serum PGF le v e l s  6-12 h rs  p r i o r  t o  the  o nse t  o f  the  t e r m in a l  
d e c l i n e  o f  p ro g e s te ro n e  in  pseudopregnant  hamsters l a c k i n g  DCRs 
sugges t  t h a t  PGF is  r e l a t e d  to  l u t e o l y s i s .  In hamsters w i t h  DCRs, 
serum PGF le v e l s  d i d  n o t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  the  2k h r  
o b s e r v a t i o n  p e r i o d ;  however,  th e y  m ig h t  w e l l  accoun t  f o r  l u t e o l y s i s  
s in c e  they  were  n o t  a t  b a s e l i n e  le v e l s  f o r  PS a t  the  o n s e t  o f  l u t e o ­
l y s i s  .
6 . Serum FSH le v e l s  o f  pseudopregnant  hamsters  w i t h  and w i t h o u t  DCRs 
d u r i n g  the  day o f  l u t e a l  r e g r e s s io n  were not  s i g n i f i c a n t l y  d i f f e r e n t ,
7. Serum LH l e v e l s  in  pseudopregnant  hamsters w i t h  DCRs were low and
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d i d  n o t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  l u t e a l  r e g r e s s i o n .  Serum 
LH le v e l s  o f  hamsters  l a c k i n g  DCRs peaked d u r i n g  the  on se t  o f  l u t e a l  
re g re s s io n  and r e tu r n e d  t o  b a s e l i n e  the  f o l l o w i n g  m o rn in g .
8 .  Serum PRL le v e l s  o f  pseudopregnant  hamsters w i t h  and w i t h o u t  DCRs 
f l u c t u a t e d  s i g n i f i c a n t l y  d u r i n g  the  2k hr  o b s e r v a t i o n  p e r i o d .  I t  
i s  l i k e l y  t h a t  a d a i l y  rhythm o f  serum PRL l e v e l s  e x i s t s  in  pseudo­
p regnan t  h am s te rs .
9 .  DCRs had no e f f e c t  on o v a r i a n  venous e s t r a d i o l  l e v e l s  u n t i l  the  
morn ing a f t e r  l u t e a l  re g re s s io n  and a t  t h a t  t im e  e s t r a d i o l  l e v e l s  
were h ig h e r  in  hamsters w i t h  DCRs. T h is  p o s t r e g r e s s i o n a 1 r i s e  in 
o v a r i a n  venous e s t r a d i o l  may be a s s o c i a t e d  w i t h  o v u l a t i o n .
70
d i d  n o t  f l u c t u a t e  s i g n i f i c a n t l y  d u r i n g  l u t e a l  r e g r e s s i o n .  Serum 
LH le v e l s  o f  hamsters l a c k in g  DCRs peaked d u r i n g  the o n s e t  o f  l u t e a l  
re g re s s io n  and r e tu r n e d  t o  b a s e l i n e  the  f o l l o w i n g  m orn ing .
8 .  Serum PRL le v e l s  o f  pseudopregnant  hamsters w i t h  and w i t h o u t  DCRs 
f l u c t u a t e d  s i g n i f i c a n t l y  d u r i n g  the  2k h r  o b s e r v a t i o n  p e r i o d .  I t  
i s  l i k e l y  t h a t  a d a i l y  rhythm o f  serum PRL l e v e l s  e x i s t s  in pseudo­
p regnan t  h am s te rs .
9 .  DCRs had no e f f e c t  on o v a r i a n  venous e s t r a d i o l  l e v e l s  u n t i l  the  
morn ing  a f t e r  l u t e a l  r e g r e s s io n  and a t  t h a t  t im e  e s t r a d i o l  l e v e l s  
were  h ig h e r  in  hamsters w i t h  DCRs. T h i s  p o s t r e g r e s s i o n a 1 r i s e  in 
o v a r i a n  venous e s t r a d i o l  may be a s s o c ia te d  w i t h  o v u l a t i o n .
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